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Machinery and Supplies from the St. Louis World's Fair 


The Chicago House Wrecking Company bought the complete LOUISIANA PURCHASE EXPOSI- 
TION, which cost over Fifty Million Dollars to econstruct. Here ів an opportunity for you to 
purchase supplies of every kind nt extremely low prices, 


We are the largest Machinery Dealers on earth. Our plant covers 25 acres, and we are in n position at all times to supply any- 
thing needed in the Machinery or General Supply line. 


LUMBER AND BUILDING 
MATEHIAL. 


4н» анж нн) feet of highly Sea 
sone Lumber from the Exposl- 
| tion. Also Sash, Doors, and 
Building Material] of every kind, 
Send us your bilis for our esti- 
mate. We willa save vou big 
nionev, 


MOTORS. 
$i Motors, ranging from 1 to 
| Н. Р. These Motors were 
wel only during the Exposl- 
tion пй are practically new; 
Voltages 110 to Wi, 


PIPE. 
10,000,041 feet of Standard 
Black and Galvanized Wrought | 
Trou Pipe; also Hydraulic Pips, | 
extr hoary pipe, steel riveted 
pipe, spiral riveted pipe, con- 
verse joint pipe, Cast iron pipe, 
tile pipe nnd pipe of every kind. 
VALVES AND FITTINGS. 
Thousands of them for sale, 


Evol as new. Also fittings of 
| every kind. 


BOLTS, RODS, LAG 
SCREWS, ETC. 

1000 tons Bolts, Hels, Lag 
screws, Tuornbuckles and Wash- 
era, 

150 Track and Levert Jacke, 


ELECTRICAL APPARATUS. 

A Million Dollars’ worth of 
materimnl, good as new, 

Rubber Corered Wire in sizes 
from No. 1 £o МИни C. M. 

Weatherproof Wire, sizes Wo, 
14 to No. Z-U. 

Slow Burning Weatherproof 
Wire, 16 to ŒU C. M, 

Lend Covered Cables, all volt- 
arcs and alzes, 

100,000 used Incandescent 
Lampa, practical for further 
service, cach 0 cts, 

WHI ПИН) и ш ы ыа 
Lamps, WH Voltage, & candle) 
power “In natural colors, Amber, 
Green, Opal and Rubr. 

2INIOU No. 9171 Receptacles, 


Weatherproof Sockets, Knobs, 
Ceata aml thousands of other 
items. Write for our complete 
list. 


CONTRACTORS’ SUPPLIES. 


4,000) Steel Shovels. 
OUO Stew) Picks. 
GH) Mattocks, Lanterns, Ares, 
ere, 


ТИН) Wheelbarrows, 


Thousands of other items: 
Furniture and Office — Equlp- 
ment, Household Gonda, Settees, 
Fire Extingulshers, Tanks, 
Bafe, Flags and Flag Poles, 
Roofing Material, and in fact 
anything manufactured, 


| WRITE FOR OUR SPECIAL CATALOGUE NO, 539 
CHICAGO HOUSE WRECHING CO., West 35th and Iron Streets, Chicago 


Universal Grip” ^ х=. Wrench and Thread Gutter 


INDISPENSABLE IN THE SHOP, HOUSEHOLD, AUTO and on the FARM. MONEY 
RACH IF NUT SATISFACTORY. sent Prepaid on receipt of price, 


m | THE Many USES THE WRENCH CAN BE PUT TO ARE бдр APPARENT © 
Frosted ” 


Metal 


STYLEA Rih THREADS LIKE 
- v 4 THIS WITH THESE 
фе. я ALL Je ы | i 
Rusting 2. m | = nn" - r GET RESULTS 


| Quadruple 
Nickel 


EIRE THIS 


| $1 s 00 
ESPECIALLY TOUGHENED CARBON STEEL AND WÜDREMANSHI* PROTECTED Bv бани GUARANTEE 


| Indispensable for removing "NEVERSLIP" and "ROWE" CALKS3. Length 81nehes. Grips from úi loch to 144 Inch 
diameters, Furnished for pump rod, carriage bolt, English, Foreign and Withworth threads, 


Special prices in quantity lots to dealers, jobbers and agents 
BELLS OW ПОНТ. GET THE BEST 


EDMONDS-METZEL MFG. COMPANY, 
Tu wr "ARE THE MANUFACTURERS 
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Folds i in Five Seconds 
THE FULTON FOLDING 60-6ART {= | 


Most Modern, Practical and Convenient Type of 
Child's Carriage, ———————— 


т $3: сутконогт made, 
FAT, am beautifully fin- 
>=, f ished, both sitting 
and reclining posi- 
tions, folds up like 
a pocketbook .. .. | | 


I. The Price is 
cw. Within the 
"M Reach 
of Everybody. 


Sold by dealers generally. If not on sale in your city write, Bend dealer's nama, WE WILL SEE YOU GET ONE, 
——————À———— —H———————————)— M 


Fulton Manufacturing Co. > м. Elizabeth St., Chicago 


М. == 


ГО OL 2 are the recognized standard for accuracy, work- 
е manship, design and finish, Whether you use tools to earn your daily 
bread or for amusement and relaxation from а different vocation, it pays 
to use GOOD tools. You cet a better quality of bread and a good deal 
more pleasure. 


USE STARRETT TOOLS 


We make hundreds of different tools. Ours is the largest 
 plant;in the world where nothing but fine mechanical tools are 
made, Ali these tools are fully described and illustrated in our 
Catalogue No. J7AP, which you may have by sending us 
your address. There isa good deal of valuable information 
I in its 176 pages which it will pay anyone who uses tools 
to have. 
THE L. S. STARRETT COMPANY 


ATHOL, MASS U. 5. А. 
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GREENFIELD, МА 55107. 5.А. | 


Our new Pocket Catalog is just out, 
Complete, convenient, illustrated, valu- 
able, A postal card request brings it, 
SO OW М Write to-day 4 М м 


GOODELL- PRATT COMPANY, | 
DEPT. M 
GREENFIELD, -  - — MASS, U. S. A, 
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Popular Mechanics Book Department 


We can furnish any book published. 


Hooks in the following list sent 


prepaid on receipt of price, or for the number of New Yearly, 
Subscribers stated. The fender of the club may 
include his own subscription in clubs 
of three or more, 


ARCHITECTURE BUILDING, PAINTING, ETC. 


Steel Square, Treatise of the Practical Uses of, by 
Fred T, Hodgson, Architect. Ҹет and up-to-date. 
Published May ist, 1603, Do not mistake this edi- 
tion for the one published over twenty yenrs ago. 
This is the latest practical work on the Steel Square 
апа its uses published, It is thorough, nccécurate, clear 
апа слязу understood, Confounding terms and phrases 
have been religiously avoided where possible, and 
everything in the book has been mada go pinin that 
h boy twelve years of age, possessing ordinary Intelll- 
Renee, cin understand it from beginning to end. 
Cloth, < volumes, 560 pares, 500 Idliustrations, prica 
$2.00, Given for 3 subscriptions, 


Holgson's Modern Estimator nnd Contractor's Golde, 
for pricing all builders’ work, with many tables, rules 
and useful memoranda, by Fred T. Hodgson. Thig 
Work vcontsins а econeise explanation of the various 
methods of estimating builders’ work by the square, 
by the cubic foot, by rough quantitles, by accurate 
quamtitles and other methods. The moson, the plas- 
tefer, the brieklnyer, the carpenter, the excavator, 
the plumber and, im fact, the representative of every 
trade that has anything to do with building will find 
rules and methods given in this volume for estimat- 
ing the cost of work he 1s tendering for. Cloth bind- 
ing, 300 pages, 2090 jllustrations, price $1.50. Given 
for 1 subscriptions, 


Modern Carpentry and Joinery, n practical 
паі for tCarpenters ried wocogworkers generally, 
by Fred T. Hodgson, Architect. A new, completa 
Buide, containing hundreds of quick metheoda for per- 
forming work in carpentry, jolning and general wood- 
work. Like «ll of Air, Hodgeson's works, it 1s writ- 
ten in a simple, every-day stvie, and does not bewilder 
the working-man with long mathematical formulas or 
abstract theories, The illustrations, of which there 
аге many, аге explanatory, so that any one who cnm 
fend piain English will be able to understand them 
easily anid to follow the work in hand without diti- 
culty. Cloth binding, 256 pages 230 ]lustratlons, price 
£1.00. Given for 2 subseriptions, 


Hodgson's New Harimood Finishing, bx Fred T. 
Hodgson. <A practical trentisa on wool finishing in 
ali its branches, including toola and materials em- 
ployed, preparation of surfaces, Btalfis and гаїаіпіпЕ, 
fillers nnd filling, shellacking, varnishes ànd varnish- 
ing, rubbing, pollehing, French polishing, wax polish- 
ing, oll polishing, ete. etc. Also a full descriptlon of 
the woods employed In wood finishing, their treat- 
ment, and the finishing of floors Cloth, 320 pages, 109 
illustrations, price $1.00. Given Tor 32 subecriptlons, 


Hadfordl's American Ideal- Homes, containing 100 
house plans, *00 [Illustrations 780 pages, eloth, prica 
£1.00. Given for 2 aubaeriptiona, 


American Ideal Homes cdited by Radford, Mius- 
trating 100 buildinga With) plana and perspective 
vlewasa, size & by 11, 105 pages, price $1.00. Given for 
2 subscriptions, 


&urnham'a Practical House Bullder, with plans and 
Bpeciiications, by Н. E. Burnham, 100 illustrations, 
Paper cover, price. 25^ cents; cloth eover, price 60 
cents. Given for 1 subscription. 

Estimating Frame and Brick Houses, by Fred T. 
Hodgson, 224 Pages, with scale drawings and other 
illustrations, price £1.00. Given for 2 subscriptions, 


Barn Plans and Oot ulingsa for the constructlon 
of barns, étc, 250 Illustrations, cloth, price $1.90. 
Given Tor å subscriptions. 


Common Sense Stale GBullding and Handralling, by 
Fred T. Hodgson, М. О. A. A. Handrailing-—Bhowlng 
three of the smallest methods known In the art, with 
complete instructions for laying out and working 
handrails  suitnble for anv kind of stairs. Stair 
Hullding--S5ection four of the work, which covers up- 
"wards of 50 pages, la devoted to newel or platform 
stairs chiefly, and gives instructions for thelr bulld- 
ing, planning and decoration. Cloth, 256 pages, 230 
filustrations, price $1.00. Given for 2 subscriptions, 


man- 


Builders’ Architectural Drawing Self-Tanght, by 
Fred T. Hodgson, This "work Is especially designed 
for carpentera and architecte and other wood work- 
ers who desire to learn drawing at home, and who 
have not the means, time or opportunity for taking 
а regular course in school or, college, or availlag 
themselves of the oers made by one or other of the 
“Correspondence Schoola." This valuable work oon- 
tains over 100 pages printed from new large type on 
а superior quality of cream ‘wove paper. Over 3200 
fine line ¢ngravings made especially for the work, 
each drawn to seale, 15 large double folding plates 
with full explanation for ench. Alro contains pere 
spective views and floor plans of 60 low and medium 
priced houses. Cloth, price $2.04. Given for d sub- 
Bcriptioma. 


Hodgeon's Low Cost American Шотаев, arranged 


and edited by Fred T. Hodgson, М. О, A. A. This 
book contains pergpeetlve views and floor plans of 
one hundred houses, churches,  schthoolhouses and 


barns, and is, without a doubt, the most practical work 
ever issued. The plans shown have been built from, 
and many of them duplicated many times over, All 
Bre practical, the erenation of the Well-known author, 
Including many other architects throughout the United 
Sintes nni Canada. Cloth, 220 poges, 200 1llustra- 
tlona, price $1.00. Given for 2 subseriptiona& 


PAINTS AND PAINTING. 


The Fainters' Encyclopedia, containing definitions 
of all important words in the art of plain and artis- 
tic palnting, with detalla of practice in coach, care 
rage, railway car, house, sign and ornamental paint- 
ing, including raining, marbling, ataining, varnish- 
ing, polishing, lettering, stenclilng, gilding, bronzing, 
and valuable hints and helps in scene painting, por- 
céelain painting, plain painting, distemper painting, 
and all work in wWhleh a brush, pencil or pnlette [ш 
used, by Franklin Б. Gardner. Cloth, 426 pages, fully 
illustrated, price $1.50. Glven for subscriptions. 


Practical Carriage and Wagon Falnting, a troatisa 
on the painting of carrlages, wagons anid sleighs, em» 
bracing full and explicit directions for executing all 
kinds of work, Including painting factory work, let- 
tering, seralling, ornamenting, varnishing, étc., by M. 
C. Hillick, Cloth, 160 pages, Fully illustrated, price 
21.00. Given for 2 subscriptionaz 


The Signist, new, original, up-to-date. These dē- 
eigna have been prepared especially for this book by 
я master In each spécial line, all of which are replete 
with helpful suggestions of new and practical ideas, 
which tho skilled mechanic or the beginner may 
amplify ta nlmost an unlimited extent. In the prep- 
агаїісо of this book no expense hps been spared ta 
produce a standard text-book of originai art gema 
which shall adequately supply a long-felt want Paper 
cover, prios $1.50, Given for 2 subscriptiona, 


ENGINEERING, 


The 9?(th Century Hand Book for Steam Engineers 
and Electricians, with questions nnd answers, by С, B. 
Swingla, M. E. This is the very latest and best book 
on engineering and electricity for the beginner, prac- 
tical engineer or electrician published, It la written 
їп а purely self-eduentional style, so that апу one 
with but їй limited eüucáation can Understand jt. Ilus- 
(rated with hundreds of fina engravings, showing 
every Working part of an engine or boller, dynamo, 
ete, $00 pages, кїйє 6x7, durnbly bound In full leather, 
pocket book style, red edges, price $2.50. Given for 
4 subseriptiona. 


Farm Engines and How to Kun Them— The Young 
Engineer a Guide, by James H. Etephenson and other 
expert engineers, fully illustrated with about seventy- 
five Рейли] woodcuts, a complete instructor for the 
oparmtor of amatenr This book was the only one out 
of several that was accepted by 17 state agricultural 
appel m us proe d тог use of wins be аа 
machinery. mo, G paged, таш 
for 2 subsoriptiona. 
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| EN GINEERS' AND MACHINISTS’ SUPP LIES 


A full line of all Supplies used in the engine room and machine 
shop. Send for our MEN'S CATALOGUE. It contains: 


almost 700 pages devoted to illustrating, describing, and pricing the goods that interest single men. Wo have 
gone through our famous catalogue and buyer's guide No, Ta—the catalogue we advertise во extensively for home 
owners—and omitted everything of no interest to single men. The revised book which we call the Men's A 

Edition, containa everything for men. Almost T00 pages of reliable, low priced merchandise. No matter what your 
occupation іа ar where you live, you will find just what you need in the Men'a Abridged Edition. ‘Tools of all kinda, 
hardware, game traps, bicycles, guns, sporting and athletic goods, camping outfits, harness, photo-gooda, electrical 
supplies, ephones, band instrumenta, musical goods, books, watches and jewelry for men, men's wearing apparel 
of every description, including shoea, fur ulatera, hats, gloves, umbrellas, ete. —about 60,000 different articlea in all. 


The Men Simply gend a postal and ask for our Men's Abridged Edition, and we will send it with our 
Abridged Édition compliments, all charges paid. We want every unmarried man in this country to have a copy 
is Free of the Men's Abridged Edition. It will pay you to kee еер а copy for reference. We have 

ing you use: the prices are so much lower than those you are accustomed to paying. that you will be sur- 


prismi Don't buy tools of any kind, harness, hardware, clothing, or in fact anything until you have seen the Men's 
Abridged Edition—we will send it the moment vour request i ia received, 


Clamp ioi. 20c 


Outside Calipers inem Calipers 


Bevel 
.  Protractor, 


Knurled Mail Set, 5c 


Marking Awls, 14c 


TEE ation | 
Inclinometer, 


MONTGOMERY WARD Q CO., "gn Avenuo, Madison end Chicago 
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No Electrician Very Best 
| Needed to Install Material 
| | Used 
or Operate 
SUR Light all the Time 
Large Outfits as Every 
for Any Size Place, Outfit Includes a 
Launch or Yacht Storage Battery 


НО. 3. X-LIGHT OUTFIT FOR MOUNTAIN AND SHORE 


COTTAGES OR SMALL HOMES, $450, EVERYTHING INCLUDED. OTHER SIZES TO $1,800] 


THE GAB, GASOLINE OR STEAM ENGINES FURNISHED GIVE PLENTY OF POWER 
FOR SAWING WOOD, PUMPIMG WATER, HEFHIGERATION, ICE MAHING, EIU. 


FOR INTERESTING AND VALUABLE PRINTED MATTER. ADDRESS 


Electric Light Dept. RICHARDSON ENGINEERING CO., Hartford 


€————— CÓ 


Г You Like “Pop.” Why Not Send it to a Friend | 


Cannot fail to please any man and Fill in address and mail 
will please him for twelve months with One Dollar at our risk. 


POPULAR MECHANICS, Journal Building, Chicago 


Send your М 


agazine one year, commencing with the month of. 


NAME. S Vo uus e 
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бүтү “лышан шшш шой "acutos cr MEER a ccepit pto ELLE AD EEN 
and notify party named above that the subscription has been paid for, and ís sent with the compli- 
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Shoes Shined © 
by Electricity <= 
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IN TWO MINUTES “ИЦ GREATEST MONEY 
NEA d Maker on the market 


ВИСТА, imi | SIND FOR CATALOG. AND TERMS 
CAPACITY Se d. 
ELECTRIC 


Large 

Machine, AUTOMATIC 
1200 | 
5 | MFG, CO., 
per day. : " | ^ 803 
Small = | Masonic 
Machine, | 

ЕРЕ Temple, 
pairs CHICAGO 
per day ILL. 


Champion Weed Puller 


WEED PULLED 


T consists of three strong iron prongs set solldly into а heavy malleable 
head sab attached to n three-foot handle; also n wire ejector to loosen 
anid throw the weed and roots from the prong, 

Hr pressing the prongs down around the roots of the weed and polling 
cot with a twisting motion it grasps the roots tlehtly and pulls them out 
entire and clean, leaving none to spring up again. There is no cutting off 
or fenring the roots. Nothing about it to break or get ont of order, so It 
wii last for years. 

It/is ns superior to any other implement for pulling weeds as a cork- 
BHerew is to а palr of shears for pulling corks. Anyone ean keep 8 lawn free 
from weeds with very Ше work, anl the work is a pleasant recreation. 


For Sale at all Seed and Hardware Stores 
PRICE 5 О сЕмтѕ 


CHEAPER THAN ANY OTHER WEED PULLER 


If Four dealer does not bate them in stock, write to the company 
Agente Wanted Everywhere 


CHAMPION WEED PULLER CO., 7 RAILWAY EXCHANGE BLDG, 


CHICAGO, ILL. 
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CONSERVATIVE INVESTMENTS 


-COMPRISING: 


Chi "ada City M паанек 
High-Grade Industrial Bonds, 
Chicago Real Estate Bonds, 
Corporation @ Railroad Bonds 
= NETTING —— 


% ro O% < 


These securities are in convenient denominations suitable for the investment of funds 
of all sizes, and because of their conservative and non-speculative character. arc. especially 
desirable for the investment of savings and trust funds. Investors who appreciate such 
securities are invited to send for our current lists of bonds and mortgages, and other in- 
teresting investment literature, together with “Our Experience with Serial Bonds.” 


Peabody, Hout teling & Co. 


1122 First National Bank sated’ E m CHICAGO 
(Established ^w d 


mr и т — m 


Draftsman to Manager 


Te 'chni C al 


Schools, At that time he 
wasadraftsman, 33 years 
of age, earning $18 a 
week. He studied entirely | 
from the Bound Volumes | 
and invented and de- g 
signed the Superior Gas § 
Engine. Some of these | 
engines are now em- 
p in the U. S. Life- 

aving Service. He is 
now general manager of 
the C. Н. Blomstrom 
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Box 872, Scranton, Ра. 


N APRIL, 1900, Mr. C. H. Blomstrom 
enrolled for the Gas Engines Course 
in the International Correspondence 


Motor Co., Detroit, Mich., and has a large 


Mr. Blomstrom's indorsement is only one 
of thousands which we have, proving the 
success of our method of spare-time train- 
ing. The accounts of the rise of some of 
our students read like romance, "What we 
have done for others we can do for you. 
Decide today to better your condition—then 


We teach all branches of Engineering; 
Architecture; Mechanical Drafting; Book- 


ich Course interests you. 
International Correspondence Schools 


CHICAGO, APRIL, 1905. 
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Examining Bombs by X-Rays 


Perilous Occupation Uses Science to Save Life- 
Experts Work in Underground Rooms 


Aot alone as a means of examining the 
interior anatomy of man is the X-ray a life 
saver; it is now employed to show what 
is inside the most dangerous and deadly 
bombs, On the continent of Europe the po- 
lice department of all the large cities has 
one or more experts whose hazardous busi- 


ness it is to open and examine the bombs 


which are from time to time sent to mem- 
bers of the roval families and hich officials. 


=: =m 


to resemblea book, for instance, and so con- 
structed as to explode when the package 
is opened, These are the most dreaded, for 
it is not eñsy to hurl a contact bomb with- 
out being seen; and the intended victim 
may as likely as not be elsewhere when the 
clockwork machine is due to explode; but 
the package sent by mail or express will 
do ds work weeks and even months after 
it haus been closed and delivered. 


a =т= 


Entrance to Underground Chamber 


These infernal machines are of all dė- 
scriptions, some being designed to explode 
by any sudden jar, others operated by clock- 
work mechanism which if not interrupted 
will enuse nn explosion at a pre-determined 
moment; while still others are inclosed in 
the most Innocent looking packages made 


The bomb experts are among the highest 
paid members of the force, and their iden- 
tity and work is guarded with great se- 
crecy. When one of them pays the penalty 
with his life the event is often never known 
outside of a few trusted officials of the de. 
partment, 
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Fig. 1—Interior of Infernal Machine containing 
bomb sent by mall to Russlin Ambassador. 
Paris, as revealed by the X-ray. Short black 
lines are nails with which the box was made. 
Fig. Z—Photograph of exterior of Box. 


The invention of the X-ray was a boon 
to the bomb expert. By its ald he is able 
to look Into the most cleverly constructed 
Infernal machine without even tearing off 
the wrapper inclosing the package. The 
illustrations show the deadly contents of 
two examples, One is n bomb, the other 
an infernal machine. The first will explode 
by shcck, the other upon the opening of 
the lid of the box which was sent by mail. 

The expert's work is done in a remote, 
carefully guarded place, and within case- 
mates, No one except the guard is allowed 
to approach, and the casemate is deeply imi 
bedded in earth to reduce the damage from 
а possible explosion as much as ров, 
Every time the expert enters to examine 
some new device he has no assuranee he 


Fig. 1—Photograph of Conensslon Bomb, Fig. 
—— ray pleture of contents. Note large stick 
of Dynamite, large shot, nails nud sharp frag 
ments of iron. ery Deadly. 
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will ever come out alive and whole; he may 
be hlown to atoms any moment, It is de- 
sirable, however, to open and examine these 
engines of death, because in that way clues 
are often discovered which connect one case 
with another. 

On January 30 à bomb, In a zrey- puper 
package, was discovered near the residence 
of Prince Troubetzkol, military attaché! of 
the Russian emlmesr in Paris,— Ile same 
dav a similar bomb exploded in the Avenue 


Interior of Underground Work- 
shop Where Hombs Are 
Examined 


de la Hepublique, and injured several peo- 
ple. The bomb diseovered by Prince Trou- 
betzkoi was examined by the authorities, 
who found that it was filled with nails of 
various siges, buckshot, cartridges, and 
fragments of iron. The other bomb, which 
was simllar in construction, lurked its con- 
tents to a distance of thirty yards, 
— ( ———————— 
WIRELESS MESSAGE PASSES THROUGH 
MANY TEMPERATURES. 

A wireless telegraph message was recently 
sent from Chicago to Key West, Fla. The 
message had to pass through many tem- 
peratures and varied wenther conditions in 
the trip from the Lake Michigan locality to 
the Gulf Stream celty, but the apparatus 
worked perfectly. 
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All-Steel Cars as Light as Wooden Ones 


The zrent objection to the nll-5teel ear as 
urged by many builders пя been on the 
score of weight. Prominent engineers, how- 
ever, declared that this objection was only 
a temporary one апа that in a short time 
an all-steel ear would be designed for a 
construction ns light ns the old wooden 
Cars. 

The Metropolitan Elevated Railway Com- 
pany, of Chicago, has recently put into ser- 
vice an all-steel car but little heavier than 


чо as to form a plate girder along each side 
of the ear. The eross sills are 6-in. I-beams. 
(n these eross Sills rests tlie sheet steel bot- 
tom, Which Is of 3-16-in, sheet steel in othe 
center of the car between the bolsters, atid 
o-16-in. from the bolsters to the ends of the 
cur. On the interior 14-in, stiffening plates 
ar braces, which ure coveredehyothe lacks 
of the seats; are used. Between posts on 


the inside of the ear, wood furring faced 
with steel is placed, 


The roof. is of wood, 


‘Framing of the All-Steel Car 


the wooden ones of the same pattern, that ts 
48,000 Ib. without motors. The sides of this 
car from the window sills down to tlie Wot- 
tom of the side sills are covered with J4-in. 
steel plate, eontinuous from ейй to end of 
the ear. This plate Is riveted to/ a 6-in. 
ehannel-bar, which forms the Side sill at 
the bottom, and to an angle tron/at the top, 


covered with canvas, as usual in ear con- 
struction, The seat frames are of pressed 
ateel, On top of the steel bottom is first a 
laver of mineral wool and upon this, wood- 
en flooring. The only wood used in the en- 
tire construction is the flooring, the roof, the 
window Sills and frames and a few minor 
details. 


Courtesy of tho Amoricon Car & Foundry Oo, 


All-Steel Car Complete 
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THE ONE.MAN RANGE FINDER. vertieal position. At each end of the tube 

——— Is an object glass which reflects the view to 

The establishment of the correct range the middle of the tube where there is an 

is one of the important things where any eye-piece. The calculation Is made In very 

fighting is to be done, The old-fashioned much the same way as by the older method. 
ССС —™ 

The International Commission (awarded 

England $375.000 in settlement of the North 

Sen incident In which the Russian fleet fired 

on English fishing boats. 

— on 0000000 


BALLOON BEATS FAST BOAT 


The aeronauts Faure left), and Latham 
(right) ascended in their balloon at a quar- 
ter before seven on the evening of Febru- 
ary 11 and the wind being favorable crossed 
the English Channel and landed safely at 
one o'clock the next morning, The ascent 


Fig. 1--ТҺе Old Way 


win is shown in Fig. 1, where two officers 
are cmilenvoring to get the range of the suni- 
mit of the distant hill from the bluff above 
the river. Ву measuring the angles at the 
ends of the hase line they will be able to 
ealeulnte what wonhl otherwise be A very 
diffieult range to estimate, 

The new way—the Jap way—for the enter- 
prising Japs have found it out, requires only 
one mnn, and he ean work in safety behind 
a tree if one happens to be handy. he in 
stroment can le пя in a horizontal or 


After the Voyage 


was from the Crystal Palace, London, and 

the landing at St. Denis, Paris. The time 

mide beat the fastest boat-train by three- 

quarters of an hour. 

WIRELESS TELEGRAPHY FOR THE POPU- 
LACE. 


In England anyone can go to a telegraph 
offiee and send a telegram to friends or other 
persons nt sea on a transatlantic liner at a 
cost of only 13 cents per word, all telegrams, 
however, to amount to at lenst $1.60. The 
postoffice recently completed negotiations 
with the Marconi International Marine Com- 
munication Company br which communica- 
tlon between all telegraph offices and the 
wireless telecraph stations on the coast was 
established, The patronage will consist 
Fig. 2--The New Way chiefly of business messages, 
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Easier to Build a Boat Than to Make a Suit of Clothes 


Building Boats from Paper Patterns 
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By 0. C. Brooks, President Brooks Hoat Mfg. Oo. 


In the days when your mother made your 
clothes what would she have done without 
the paper pattern? What the paper pattern 
is to the housewife cutting out a dress or 
gurment, the paper boat patterns are to the 


inexperienced builder. In fact the average 
young man will now experlenee much Tess 
difficulty in constructing a 20-ft. launch than 
in making himself a suit of clothes. | From 
printed direetlons you select certain kinds 
of wood of suitable size, lay the pattern on, 
draw the lines and zo ahead withosaw and 
chisel, No difficult calculations, and) guess- 


ing at curved lines, with vexatious bilun- 


ders and doing it over a second time. 
Economy of time and labor for builders 
of small boats, whether the builder is an 
amateur workman or one rezularly engaged 
in the business is zalned. by the use of the 
paper pattern system. These patterns are 
printed the exact size" of every piece of 


timber entering into the construction of n 
boat from the keel pieces and the molds to 
the last streak of planking and all the little 
details required to complete the craft, inside 
and out. 

They nre printed/for every style of plens- 
ure craft from a canoe to a cruising launch 
and come as ay pleasing surprise to those 
who have given up cherished projects of 
buihling thelr own bonts after considering 
the time and skill required to lay down the 
lines of a proposed craft on the slop floor 
und take off from them, by tedious mensure- 
ments, the shapes of molds, planking, ete. 
lhis/ work is, in fuet, almost out of the 
question except to one skilled in boat build- 
ing and the inexperienced man who unider- 
takes the job usually either throws it up 
in disgust or comes out with a craft of such 
uzly proportions ns to make it a laughing 
steck among his nautieal friemls, But with 


the paper patterns all the preliminary work 
is done for him. АП he has to do is to cut 
out his timber as directed and fit it together 
ond he produces duplicates of bouts built 
by skillful craftsmen on lines whieh nre 
known to combine beautr, speed anl safety, 
In using the patterns their lines are trans- 
ferred to the necessary timber or planking 
by tacking the pattern in рсе, punching 
awl holes along the lines, close together 
where the curves are sharp and farther 
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P mITeDS гг paf тема АНН. 


Two Stages of Construction--Motor Launch 


npart where the lines are straight or nenrly 
ко; the patterns are then removed, nails 
driven lightly into eaeh awl hole and then 
һу bending thin, flexible strips of wood up 
to the nails the lines ean be marked out on 
ihe timber exactly as they appear in the 
pattern. In building a boat the keel, stem 
and stern pieces, which form the backbone 
of the eraft, are usually constructed of oak 
and vary in number and shape according to 
whether the craft is of the popular torpedo 
stern design, a variation of the same known 
ns the compromise stern, or the older styles 
of transom and fantall sterns. Fig, D shows 
the shape of these pieces in a transom stern 


boat and Fig. 2 shows the keel put tovether, 
molds in plaice and rib-bands fastened on, 
ready for bending the ribs into place. In 
Fig. 3 is shown a detail of construction 
which the inexperlenced builder might leave 
out. This is the use of stop-waters in the 
Joints in the keel, These joints are difficult 
to enlk in the usual manner, but аге made 
water-tight after fastening together by bor- 
ing holes through the joints and driving in 
soft pine plugs freshly covered with white 
lead. 

The matter of steaming and bending ribs 
and planking is often thought to be trouble- 
some but it is really a simple affair. The 


Examples of “Ноч to Ваша" 


POPULAR 


ribs are frequently 
bont whieh require steaming and a steam 
box сап easily be constructed which will 
take its supply of steam from a tea-kettle or 
the necessary pliability ean be obtained bv 
sonkinz the timber in hot water. This algo 
applies to the planking, when steaming is 
required, a8 it is only at the ends that steam- 
ing has to he resorted to to secure the 
needed pliahbility. 


In bhnilling rowboats and the smaller 


М. STEN. 
Pl. STEM AEE. 
А. KEEL 


fastening the planking; clinker or lap seam, 
and cartel, or smooth seam, The former 
is preferable as it gives added strength to 
the boat, but with the heavier planking of 
the larger craft this method cannot be fol- 
lowed. With printed instructions on how 
to proeesd. amd the use of patterns, almost 
any person, who ling any knack in the use 
of taols; ein build n serviceable and і ПТ 
craft from A anoe to à launch. The sitis- 
faction. of sailing your own boat, and the 
experince of making it, open up n new and 
intensely pleasurable line of work to the 
thousands who find their best reereation 
in "making something with their hands." 


MECHANICS. 


WOODS. 


Apply one coat of hot logwool solution 
and allow it to dry, then apply n second 
солі. When the second coat is dry, apply 


— ——— M E: 


“Sawed from Patterns" 


a Solution of acetate of iron, made by dis- 
solving iron filings in hot vinegar or in 
neetic acid. This has a chemical action on 
the lozwood, says the Manual Training 
Magazine, and turns it black. Let it dry 
and finish bx rubbing in a little raw linseed 
oll or finish with тах, 


Examples in Bending 


408 


For more magazines like this click here => 


Woman Makes Iron on the 


Dazzling experiments in the new science 
of alumino-thermies have been conducted by 
я lady on the English stage recently, says 
the Illustrated London News, This science 
was explained in the March issue of Popu- 
lar Mechanics and the apparatus and prin- 
ciple is just the same as in thermit weld- 
ing. The womam pours thermlt (iron Ox- 
ide and aluminum powder) and barium su- 
peroxide into her crucible and ignites the 
barium superoxhle, А blinding ineandes- 
cence result& and in 30 seconds a lump of 
iron is formed. The temperature of the 
molten mass is verv high. The experiments 
ш their order are as follows: 
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Stage. 


1. The Iron is made In a small crucible 
nnd falls from it through 12 in. of water 
and burns a hole in an iron plate at the bot- 
tom, "Temperature 5,200 degrees Fahr. 

2. "Temperature of 5,200 degrees Fahr. 
venerited іп a hat, 

4. Molten iron from the crucible pierces 
a 2-in. iron plate, 

4. A hole with clean edges bored through 
an iron plate by the molten metal. 

9. Making iron for a horse shoe in 10 
seconda, 

6. An ingot of the iron beaten into a 
horse shoe in a few seconds by the lady 
performer, 
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Rolled Steel Car 
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Wheels 


Latest Process One of Great Importance to Railroads and the 


Public 


"As the mighty oak had its origin in the small acorn, во the great railroad systems of to-day rest upon the 


stability of the flange of a car wheel, 


"Upon this email section of metal, about 1 1-4 inches square, depend liven of the millions of passen- 


gars and the value ofmerchandias of incalonlabla price. Passengers amid the comforts and luxuries of our 
modern services hardly realize the vital importance of this piece of metal; but engineers and rallroad managera 
do, andthey have been directing their beat ondaavorsa to this most vital eloment of railroad equipment," —Vauclain, 


The passenger about to start on a 4,000- 
mile journey neross the United States is nt- 
trieted by the ponderous size of the loco- 
motive which is to draw his train, and by 
the luxurious and substantial appearance of 
the palace sleeping and dining cars in which 
he is to live for the succeeding five days. 
But not one in a thousand gives a thought 
to the character and strength of the wheels 
Which are to carry him through moun- 
tains, «across deserts and over slender 
bridges hundreds of feet above seething tor- 
rents, And yet throughout «all the long 
journey, from noon to midnight, there is not 
а moment of the time the train is in motion 
that a terrible accident is not possible should 
the tiny flange on any one of the hundred 
wheels under the train crack nnd break. 
The traveler almost never thinks of this, but 
railroad operators do constantly, and so care- 
ful and far-reaching is the construction ond 
inspection of car wheels that this greatest 
possibility of danger is reduced to a canse 
во seldom occurring as to constitute п really 
marvelous fact. 

In the first дата of railway cara the wheels 
were made of wooden spokes and rims cov- 
ered with a thin strap of iron, With hear- 
ier cars and faster trains the cast iron wheel 
came into general use; and s continued in- 
crease in speed and lond resulted in the 
chilled-iron wheel, a odistinetly American 
product, and the wheel is now in use all over 
the land. The infrequeucy of accident caused 
by the failure ofthis wheel is sufficient 
evidence of Its excellence. 

The chilled heck (only the flange and 


that portion which comes in contact with 
the rall—-the tread of the avheel—is chilled 
and hardened), however, is beginning to be 
taxed to its utmost on account of the big 
5ü-ton ears whieh the railroads are now or- 


Fig. S.--After the Drop Test 


dering. To snfely earry these great loads a 
demand exists for wheels with stronger 
flanges. and longer wearing qualities, Тһе 
weak point In the present wheel is the brit- 
tleness of the flange, and the tendency of 
the wheel to beat when the brakes nre fp- 
plied. This has led to the production of a 
rolled-steel car wheel, the entire wheel be- 
ing rolled from a single piece of steel. 


Fig.1.«-Steel Ingot for Three Wheels 
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In an address before the Franklin Institute 
Samuel M, Vauclain, superintendent of the 
Baldwin Locomotive Works, deseribes how 
the new wheel is made. A steel ingot is 
first divided into sections, ns shown in A, H, 
C, In Fig, 1. Each section weighs about 700 
pounds, The section is brought to a white 
heat in a furnace, from which at the proper 
moment, it is removed by au almost human 


Fig. 2. Diagram of Rolls 


mechanieni device called the “mechantéal 
mau.” This machine reaches into the -fur- 
mice, picks up the section or “blank,” carries 
it to a huge 5,000-ton hydraulte press and 
deposits it there. There it receives the form 
of п enr wheel but on emerging from the 
press is conveyed to the rolls, where it is 
subjected to enormous pressure Aand re- 
volved at a high rate of speed, emerging 
a perfect wheel. When cool the huh is bored 
out and the wheel is trendy for the severest 
service, 

In order to determine the strength of the 
rolled steel wheel, some interesting tests 
were made... One Aest was to support the 
wheel horizontally upon a ring underneath 
the face of the tread and allowing a weight 
of 2,240 lbs. to fall upon it. It took thirteen 
blows to break a 36-in. wheel, eight of the 
blows belng from a height of 30 ft. Another 
wheel was tested in running position, and 
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striking with a weight of 2,240 Iba., it took 
seventeen blows, nine of them being from 
25 ft, to fracture the wheel from rim to 
hub, Fig, 3 shows the wheel after the test 
just described. 

A solid rolled-steel wheel has a first cost 
of $58.80, with a serap value of $5,75, a life 
of 350,000 miles, or a cost of $1.43 per 10,000 
miles. 

The ehilled-iron wheel bas a first eost of 
$19.40 with a serap value of $5.80, 20 life of 
80.000 miles, or a cost of $1.70 per 10,000 
miles. 

— O O a 


PROF. LOEB'S EXPERIMENT. 


Prof. Jaques Loeb, of the Leland Stanford 
Lniversity, has performed i wonderful ex- 
periment, the result of several years’ effort 
townri the cromtion of life, de lis not, 
however, as thé earlier. newspaper accounts 
stated, nctunlly cansed a new life, He has 
taken the female eggs of the sea urchin 
and by chemical means fertilized the eggs 
and hatebed them. But he has made noth. 
ing complete us vet. Without the eggs he 
could Нате done nothing. If the eggs even 
had been ground to powder, he could not at 
present have taken that crushed mass and 
Пав ont s sen urchin. His experiment 
is intensely interesting; his result quite sur- 
prising: but without the mother sen urchin 
all the mysteries of a wonderful laboratory 
ire powerless, In the matter of сгеййоп no 
one has as vet successfully improved upon 
the first chapter of Genesis. 

(RM — — — 


IHE ART OF NAIL DRIVING 


Theories are very good in their place, re- 
marked the inte F. J. Holloway, but they 
would not teneh one how to drive a nail. 
Nothing but practice will do that, and even 
practice without thonght will not accomplish 
it, says Locomotive Engineering. 

You must hare both combined. When you 
drive a nnil in n board, what do vou do? 
Do vou trust to luck that the swinging ham- 
mer above your bead shall come down in 
the right place? Do yon concentrate your 
thoughts on the hammer circling in the air? 


No. You concentrate your thoughts and 
eres square on the head of the nnil you 


want to hit, and no matter where your han. 
mer is or What curves it deseribes in the 
air, if vour intense thought is on the spot 
where the blow should fall there it will 
fall. If your thoughts wabble and are urn- 
certain vou will miss the nail or drive it 
sidewise, 
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HOW HOT WATER CIRCULATES 


Bireerpta from address of J. 8. Brennan before the American Society of Heating nnd Ventilating Engineera at New York 


The first cause of circulation of water In 
a hot water heating system by the force 
of gravity is that the water becomes com- 
pact as it cools off, and it therefore out- 
weighs the warmer and lighter water and 
pushes it to the top of the apparatus. Hot 
water will move only when there is a heav- 
ier and cooler body of water to displace it 
and force it upward by means of its su- 
perior weight, 

The drawing force which propels the 
water in the risers and radiators is propor- 
tional to the difference in the mean tem- 
perature of the ascending and descending 
parts of the apparatus, amd does not depend 
upon the actual quantity of water contained 
in those opposing parts of a system with a 
vivén difference in temperature: it is also 
proportional to the vertical height of the 
circuit. For example, In a circuit or riser 
50 feet high the motive force would be twice 
as large as in one only 25 feet high. 

The force of the circulation through radi- 


ators with n given fall of temperntnre dé. 
pends mostly upon the height of the return 
pipe, and/is independent of the height of 
the riser pipe. Take for example, in Fig, 1, 
a radiator on the fourth floor, A, or 50 feet 
high, ‘another radintor on the first floor, B, 
or 10 feet high, with both feed or riser 
pipes the same height. The circulation 


through the radiator on the fourth floor will 
be about three times as great as through 
the radiator on the first floor, notwithstand- 
ing the fact that the supply colunms of both 
radintors are of equal height; because the 
return F Is about three times ng high as the 
returns E of the radintors on the first floor. 
The temperatures of the pipes C and D are 
nearly the same, conseqnuenth Ahe water in 
D simply balances an equal height of pipe C, 
anid fails to supply any force for circula- 
tion. The foree for circulation in this cir- 
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Fig. 2. Poor Heat 


cenit therefore depends upon the preponder- 
ance of the weight of water in the return 
pipe E over the weight of that below the 
level of the radiator B. 

Fig. 2 is a fuir illustration of a radiator 
with the usual style connections. The force 
of the circulation through the radiator de- 
pends upon the height of the return column. 
The return pipe having a strong pull on the 
ridiator the current is along the lines in- 
diented hy the arrows, and the water in the 
radiator has bat little circulation to it. The 
water rushes through the lower portion 
rapidlv and the top of the radiator swill be 
nenrly cold while the lower part is hot. 
This gives poor henting results, 

Fig. 3 shows an improved connection to 
imneresse and improve the cireulation in ñ 
hot water henting system, which has been 
successfully used by the writer on a great 
many hot water heating systems. The di- 
rection in which the arrows point shows the 
actual current within the radiator. The hot 
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water must piss directly to the top, dropping 
to the bottom as it cools off, returning to 
the return pipe, The eireulkition is positive 
and by actual tests 6 degrees hotter than 


Fig. 5. Good Heat 


the circulation the old way, and, further- 
more, the entire surface of the radiator is 
heated, 


— — 


FRAZIL ICE. 


Did you ever hear of früzil ice? It 18 
better known in Canada than in the United 
States, and forms under conditions quite 
similar to those which produce anchor ice, 
Many people think the two terms mean the 
sume, but Professor Barnes of Magill Goni- 
versity says there js a difference, The Tos 
ronto Engineers’ Club defines frazil ice as 
“waiter ata temperature Just ready to freeze, 
but prevented from so doing һу motion; 
the action of freezing taklnz- place when the 
degree of motion was lowered.” “This is,” 
Professor Barnes saxs, "contrary to all the 
known laws of ice formation, Motion is one 
of the essentials io the starting or production 
of the Ice crystal of which fruzM is but an ex- 
ample, the fineness ofthe crystal being deter- 
mined hy the "degrees of motion.” The whole 
question of the formation of frazil and anchor 
ice hinges on open wafer conditions, agita- 
tion, admixture and temperature of air, and 
to a certain extent on the clearness of the 
water and sky. The same phrsical laws 
governing theeehange from the liquid to the 
golil state, which are known in the labari- 
tory, nre operating on a large senle in our 
Canadian water-wavs. and everywhere we 
witness the tremendous struggle going on 
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їп nature between ice and water. When 
such minute temperature conditions as a 
hundredth of а decree determine the Im- 
mense formation of lee crystals in places 
too turbulent for surface ice to form, and 
render the effects of the ice disastrous to en- 
gineering works, we certainly witness га 
wonderful spectacle of the delicate poising 
of the forces of nature." 

Anchor lee gathers in vast quantities 
at the intakes of water works and witer 
power plants, and chokes the passige to 
an extent which entirely shuts off the flow 
of the water. In Chicago the water supply 
comes from cribs buried two, three and four 
miles out in the lake, рите February and 
early March crews of men. were/kept work- 
ing night and day removing the auchor ice 
from the intakes. The work is so exposed 
nnd exhausting that fifteen minutes at a 
time is the limit of eudurance. 

FO. (i 
DIVER'S INSULATED HELMET FOR ELEC- 
IRIC EELS 


The story of the strength of the shock 
produced by um able-bodied electric ee] has 
been tüken-by many people with a liberal 
decree of allowance, The submarine diver, 
however, who has to work in waters where 
the frisky eel is Inclined to be friendly tells 
quite another tale. In proof of the shocking 
story a concern in New York, which makes 
diving suits for the Navy Department, on- 
noumuees the completion of an insulated hel: 
met. The Marine Jourual gays: 

They recently шапе an insulated helmet 
which was to be used where electric eels 
were rather numerous, as the electric shock 
which these eels are able to deliver to a 
diver is strong enough to make him Insen- 
sible when it is transmitted to him through 
nnr expose metal part of his armor, and 
for this reason it is unsafe to use an appari- 
tus unless perfect insulation can be insured, 
Although this insulating was a very diffi 
cult matter, the experience of this old estanh- 
lishment in making divers’ outtits enabled 
them to do it so that the diver could be 
guaranteed perfect immunity from this an- 
потапсе, 


PASTE FOR MOUNTING PHOTOS. 


A good mounting paste is made os follows: 
Mix well together 3 oz. dextrine, 14 oz. sugur, 
and 4 oz. water; heat until thoroughly dis- 
solved and let cool, Then add 50 minims 
earbolle acid. A draehm of riycerine may 
be substituted for the sugar with excellent 
results. 
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Telegraphing Direct From London to Persia 


4,000 Miles Over Rivers, Mountains and Deserts 
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Four hundred words per minute by tele- 
graph from Liverpool, Manchester, or Lon- 
don direct to Teheran, l'ersia, are sent by 
the use of the system spelled in telegraphic 
language, Fig. 1, on a punched paper ribbon. 

It is by this long telegraph line that Lon- 
don keeps in touch with its Government in 
India. Tebernn, in Persia, is the terminal 
station of the direct line, the messages from 
there being sent over various lines and cñ- 
bles, 

To understand the working of the Wheat- 
stone system, suppose n clerk in the London 
се receives a message from Teleran. He 
sents himself hefore an instrument called 
п perforator, which has three keys. The 
number of holes punched by each of these 


kevs, one, two and three, are shown in 
Fig. 2, The first rep- 
о С) resents п space, the 
Oo Oo ao second a dot, and the 
С) С) third a dash. | Using 
these keys the clerk 
Fig. 2. 


writes the message on 
n paper ribbon which looks, when ready to 
send, like Fig. 1. The ribbon containing 
the message is passed to the sending clerk, 
who, by menns of elock-work, feeds it rap- 
ldly into the transmitter, à toothed wheel 
entehinz in the middle line of.holes. Pins 
on moving levers drop through the punched 
holes ns they come along, making contact 
alternately with the positive and negative 
poles of п battery. A receiving instrument 
has on it an inked disk. As the current 
flows in one direction the disk touches the 
paper and draws à line representing a spee, 
dot or dash, uutil;a current in the oppo- 
site direction Lifts the disk. These currents 
are just what are produced. by the contact 
through the punched paper in the trans- 
mitter at the sending station. 

At every relay station a Wheatstone re- 
celving apparatus is in circuit, and the clerk 
is able to see how the signals are leaving 
his station by starting the instrument and 
looking at his slip. If the signals registered 
nre imperfect, and the station preceding him 
reports that they left him ‘O. A." he knows 
that if the line is in good electrical 


condition, his regulation I8 at fault. By this 
means there is a check kept upon the work 
during the whole period of transmission. 

Опе clerk can send messages as fost ns 
several can punch them <A single ribbon 
ean be used several thoes to send the same 
message to different places. So much for 
tlic вугор: 

The line discussed starts at London, runs 
to the German const, thence to the Russian 
frontier, thenee to Warsaw, and Odessa, 
through the Steppes, Crimea, northeast of 
the Black Séan, through the mountains sand 
forests to Tiflis then south over the deserts 
to Persis old enpital Tabriz, thence to Te- 
heran, 

Great айсу attended the construction, 
and every year gangs of men are required 
te keep the line clear through the forests, 
Pulling trees and flocks of wild geese some- 
times interrupt communication, but the 
greatest trouble is the severe honr frost, 
called “reifeis,” This collects on the wires, 
epmetimes forming a sheet of ice from one 
wire to the other, and when swinging is set 
up by the wind, wires are broken and the 
iron posts bent over, Many remedies have 
been tried with a view to prevent this trou- 
ble. At first the binding wire used to attach 
the wires to the insulators was strengthened, 
but it was found that this enusel even great- 
er diffieultv. lt was better that the wires 
should break nway from the insulators than 
that the whole line should be destroyed. 
Liter п large number of posts was ndded, 


and it was found that this additional 
strength materially improved matters, Al- 


though interruptions still occurred. In Per- 
si the insulators offer a fine mark for the 
rifles of the wandering tribes, 

This long line is only kept in good order 
bv having п series of control stations along 
its entire length from the Hussian frontier 
to Teheran: in i country where the line is 
particularly linble to disturbance, these cot- 
trol stations are 20 to 25 miles apart, and 
when a fault oeeurs the controllers of the 
(wo stations between which the fault is lo- 
cated nre immediately ordered out to remove 
it. Interruptions are restricted by this meang 
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to short intervals unless the line for some 
distance is completely wrecked by "reifeis," 
and this bas occurred on more than one gr- 
casion. 

This line was first worked hy the Morse 
system, tnt so much time was lost in re- 
transmitting the message that the Wheat- 
Stone automatic method was tried betwemi 
Teberan and (Odessa in 1897. It was so sit- 
isfactory that one after another of the t- 
transmission stations were cut out and the 
new system installed. 

It was not long before relay apparatus 
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was introduced in the London office, Mes- 
sages to and from Manchester and Liverpool 
were then exehliuangzed by those places direct 
with Teheran, a distance of 4,000 miles, with 
11 automatic relay stuions. 

^ot only bas the time of transmission 
been reduced, one шау say, ulmost to à 
minimum, but traffic is not affected nearly 
to the ваше extent as under the oll system 
by short interruptions; messages continue to 
be punched up during these intervals, sand 
4re put through in large batches at great 
anced n8 кооп из communication is restored, 


MARCONL 


The above portrait is the Intest picture 
of Marconi, who is shortly to be married to 


the Hon, Beatrice O'brien, à ШешПег of an 
aristocratie Irish fununly which has a lis- 
tory of 400 years. 

Guglielino Marconi was born in Bologni, 
April 25th, 1875,7He. wus/eduented in Leg- 
horn, under Professor Rosa, and, subsequent- 
ly, at the University of Bologna, in. which 
city were carried out the first experiments in 
connection with his 8ystem of wireless teleg- 
raphy. Marconis invention was SUCCESS- 
fully tested in England between Penarth and 
Weston, and later by the Italian Ministry 
of Marine st &Spezin. Wireless telegraphic 
eonmdunieations were established between 
France and England in 15399: two renrs later 
he was énabled to transmit signals across 
the Atlantic Ocean from Poldliu, Cornwall, 
to. Sty Jolin’s Newfoundland, In 1902, Mr. 
Marceoni's gystem was installed on board the 
Пли erusier Carlo Alberto, and during her 
vóxarze from Епті to Russia, he received 
messages from Cornwall and transmitted 
them to the Tsar and the King of Italy at 
Kronstadt. Later on, in December of the 
same year, he was able to announce the es. 
tillishment of his system of wireless teleg- 
raphy between Cannda ond England. This 
wis followed, a few weeks later, Dy the 
transmission of n message from the Presi- 
dent of the United States to the King of 
England, tnaugurating wireless connection 
between Cape Cod and Cornwall. 


TO ACCELERATE SPEED OF SHIPS. 


Prof. Carlo del Lungo, demonstrator in 
physics at the Royal Lycee of Spezzin, lias 
invented and patented, both in Italy and in 
England, a device for pneumatically lubri- 
eating the hulls of ships. Professor Lungo, 
it is stated, pumps air into the water súr- 
rounding ships, thereby diminishing the 
density of the water, and it is held that the 
effect of pumped air is analogous to the Iu. 
brication of machinery by oil. 
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Longest Tunnel in the World Completed 


Ten Thousand 


Laborers WorHed Night and Day--Care of 


WorkKmen--International Bearing 


The boring of the Simplon tunnel, the 
grentest tunnel engineering feat of the nge, 
was completed on February 24, when the 
two gangs of workmen, Swiss and Italian, 
who had been working towards each other 
for а period of six and one-half years, joined 
hands through the small gap which assured 
the ultimate success of the enterprise. 

The Simplon tunnel is 12%, miles long, 
the longest of the four tunnels now piercing 
the Alps and, in proportion to its length, 
wis constructed in less time than either 
of the others. The tunnel extemls from 
Brigue, Switzerland, to Iselle, Italy, and Its 
purpose is to enable the -JJura-Simplon rail- 
way from Geneva up the Rhone valley to 
connect with the Italian road from Milan 
at Iselle, and so afford an allraib route 
from Geneva to Milan, and also shorten the 
distance from Milan to Calais. The com- 
mercial advantage thus afforded /S witzer- 
land, Germany and Italy is obvious. France, 
too, will be benefited. When-the St. Goth- 
ard tunnel was opened she lost much of the 
international trafe thet bad theretofore 
passed over her railways, The Simplon tun- 
nel will restore a portion of this to her. 

Work on the Simplon tunnel started simul- 
taneously from the Swiss amd Italian sides in 
August of 1898) 10,000 Italian workmen In all 
being employed, 4,000 at Brigue, Switzerland, 
and 6,000 at Isele, Italy. The men were not 
all employed at the same time, however, but 
the work wüs kept up night and day by &- 
hour shifts, The tunnel consists of two dis- 
tinet bores; 56 feet apart, center to center. 
At the middle, for a space of 420 yards, the 
two beeconie one tunnel to make room for 
sidings nnd cross-over tracks. The two 
tunnels are connected by transverse galler- 
les every 650 feet. At first only the eastern 


tunnel will be used for a single track 
riilway, the smaller or auxiliary tunnel act- 
ing as n ventilating shaft, until such time ns 
the receiptsoof the first tunnel shall be sum- 
cient to-wzrrant its enlargement to the nor- 
mal section’ for a single track. The main 
tunnel 15919 feet wide and 19.3 feet high, 
the auxiliary tunnel is 6.5 feet wide and 10 


feet bigħ. This mode of construction las 
been of great advantige. The auxiliary 


bore wis always kept ahead of the main 
егу, and tricks were lald in the trans- 
verse gvlleries so that material from the 
forward headings could be removed without 
passing the men behind, The altitude is low- 


er than in any other Alpine tunnel, being 
only 2,310 feet проте sea level This is the 


Swiss Entrance and Tunnel Мае 
chine Shops 
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reason for the greater lenzth 
which the engineers decided 
wis preferable to so great a 


Hot Spring 


gradient, which hos been a drawback in the 
other tunnels, 

From the first, the construction work 
proceeded against many and unexpected ob- 
stacles, The high temperatures of the rock, 
at times as high as 130 degrees F., was д con- 
stant menace to the health of the laborers; 


on the Italian side numerous streams of 
water were tapped, most of these were 


small but ngnin the water would be of 
considerable volume and flood the workings. 
Hot springs, some discharging 750 gallons 
per minute, were continually breaking іп, 
and it was necessary to work around them. 
The tool which most facilitated the work 
is known as the Brandt drill. This drill is 
4 Inches in diameter and rotates slowly, 
being kept at its work by hydraulic pres- 
sure of 1,500 pounds to the square inch. or 
10 tons on the cuttinz faces of the drill. 
The waste water is discharged along. the 
axis of the drill, keeping the tool tool and 
washing out the rock cut away. By menns 
of this drill the galleries on the Swiss side 
were advanced 20 feet or more daily. 

At ench end of the tuünel 2. permanent 
ventilating plant, consisting of two 200-hp. 
turbines running at 400 -revolutions per 
minute and drivng two Inge fans 12,3 feet 
in diameter, are installed. | These plants at 
either end supply a maximum of 106,000 
cubic feet of air per minute nt a pressure of 
10 inches of water per minute. The tunnel 
portals are closed һу snil cloth curtains 
operated by electri® motors. The fans may 
be used to draw, out gases as well as for 
forcing fresh nir into the tunnel, 

During eonstruection there have been few- 
er accidents to laborers than in any other 
of the grent tunnels The St. Gothard tun- 
nel dealt death to 400 laborers, who were 
Attackea by miners worms and breathed 


| ba УЙ Pr 
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„жей death from the pestilential at- 


mosphere. At the Simplon, 
large dressing halla are pro- 


The Deluge 


vided at either entrance, and tlie temperature 
Is the same as within the tunnels, The men 
puss in through. boarded, platforms and re- 
main for a half hour until ther are gradual- 
ly cooled off. The grént danger is the lin- 
bility of contracting’ pneumonia by sudden 
changes of temperature, In these dressing 
halls therë are baths, hot and cold douches, 
nod usually the work garments are laid 
aside there and fresh raiment donned. 

The lodgings provided for workmen are 
perfectly sanitary, the food is of the very 
best in quality and the cost is nominal. 
There, аге also well equipped hospitals. 
Within the tunnel the tracks nre ја on 


апо side to afford room for pedestrians and 


the trains are ron by schedule and pro- 

fected by signals. Thus has the loss of life 

heen minimized. The men were provided 

with 58.000 eubie feet of air per minute. 
The eost of the great tunnel complete will 

üpproximate $15,054,000, 

ELEVATORS FOR STEAMSHIP ENGINEERS. 


The steamship engineer carries great re- 
sponsibility, and so much depends on him 
that any device that will facilitate bis move- 
ments about the ship or aid him in his work 
is well worth installing. The American Ship- 
lnilder suggests the need of elevators for 
the personal convenience of engineers in 
descending or ascending the 20 or 40 feet 
to and from the engine room. The means of 
descent is ordinarily a slippery iron stair 
case where a firm grip, steady nerves and 
п sure foot nre required to make it In safety. 
The ascent exhausts any man to a degree, 
The elevator would cost little os there ig 
always plenty of steam or electricity at hand 
and plenty of room to spare. No elevator 
hoy would be required as any engineer could 
operate the elevator himself. 
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ELECTRIC COAL SHOVEL. 


The filling of the retorts for making coal 
gas is hard and unhealthy work. The re- 
moval of the coke is even more so, for in 
addition to the heat there are deadly gases 
escaping which fil the lungs of the work- 
ега, 

Electricity and mechanies hnve joined in 
providing n remedy. By means of a most 
ingenious machine one man now does the 
work of twenty. <A trolley car line is con- 
structed to run in front of and close to the 
retorts. When a retort is ready to fill the 


V et ae Mim irs bl o i" ' | 
me ni ТЕ а М - in| E га tee 
| кг ы Tu EA 


Dn 
na -— 2 m. j 
= = тта a 
Р P IL Е: Ln ie | 

x af и 4 


ear is moved into position. and the operator 
pulls a lever. Instantly m stream of coal is 
shot into the tw depositing at the farther 
end, which is usually 20 feet from the door. 
As the retort filla the lever is moved, reduc- 
ing the velocity with! which the coal is 
thrown and thus depositing it nenrer and 
nearer the front until the oven is filled, 

The operation has required just 10 seconds, 
during which 800 Ibe, of coal bas been uni- 
formly distributed. One 12-hp. and one 18- 
hp. motor have done the work. The door 
is then closed and sealed, and the nozzle of 
the distributing tube is raised, lowered or 
moved along to the next oven, as the ense 
may be. All the operations of the charging 
car are controlled by one man using three 
levers. . 
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FIRE ENGINE THAT DOES THINGS. 


Remarkable English Machine Which Propels It- 
self, Pumps Air end Water, Makes Elec- 
tric Light and Has a Telephone? 


The most wonderful and cosmopolitan fire 
engine in the world has recently. been put 
in service in Manchester, Еп аты, An the 
lirst place horses are discarded, and by a 
new and simple system 207 gearing the 
steamer propels itself at a higher rate of 
speed. thin previously attained by any self- 


Filling Retorts with the Electric Shovel 


propeller, Fire engines that run with their 
own power are not unusual, but this ma- 
chine is a real power plant. An air pump 
is connected by gearing with the erank shaft 
of the engine, which furnishes alr through 
п flexible metallic bose to firemen working 
in dense smoke, or placed where they are 
subject to gas or fumes of acids or other 
chemicals. This flexible hose is connected 
with a protective helmet worn by the fire- 
nan, Which is made of heavy leather, ex- 
tending down over the shoulders and sup- 
plied with an opening for the eyes and part 
of the faece, The alr enters at the back of 
the helmet and flows around the face, pass- 
ing out of this opening, keeping the eres and 
nose free from smoke. The helmet contains 
а telephone receiver and transmitter whereby 
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communication can be maintained with 
the officer at the fire engine, and by means 
of n switchboard, if necessary, with ns chief 
oficial, The engine has a small dynamo, 
located over the front wheels, and connected 
with the fly-wheel by menns of a belt. This 
furnishes à current for eight 32-caundle 
power incandescent lamps through a flexible 
cable, so that, provided with u band limp, a 
fireman can penetrate dark and smoky apart- 
ments, where it is necessary often to cut off 
fas or oll supply. The entire equipment, in- 
cluding the protective helmets for the fire- 
men, is stowed in the forward part of the 
fire engine, which is of the usual English 
pattern, and adds comparatively little to its 
weight. 
--— 4 
DINING CARS ON TROLLEY ROADS. 


Cooking Done in an Electric Kitchen 


What is- said to be the first regular dining 
car service on trolley roads is now in opera- 
tion on the lInterurban line from Dayton, 
O.. to Indianapolis. The trains are known 
as the Inter-sinte limited. The kitchen is 
equipped with all the latest electric cooking 
utensils, and when the cook builds a fire in 
his stove he turna a button instead of split- 
ting kindling. 
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Trolley Dining Car 


The Street Railway Journal says the time 
table is arranged so that people will take 
nüdvantaze of the buffet service and to make 
close connections with limited cars on other 
roads, The cars stop only at stations in the 
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larger towns, and a passenger is required to 
purchase a sent check before entering the 
cur. Sales of sents are telephoned nahend 
and sents are reserved, aml sales never ex- 
ceed the seating capacity of the car. The 
interurban lines have а imore direct route 
between the terminals than the competing 
steam lines, and the running time is nearly 
as gol. Ineluding the excess of 50 cents 
for the through run, or 25 cents between 
points on any one or two roils, the fure 
is considerably cheaper, The/bufiet service 
is claimed to be the first in regular service 
on an interurban rond. The menu follows 
closely that used on regular Pulman buffet 
curs, nnd the prices are very reasonable, 
— — c 


WARMING BOOTH FOR FIREMEN. 


The men in éity fire départinenis are great 
sufferers from соф. each winter, The more 
severe the weather the larger the number of 
fires. A newspaper man in Pennslvania has 
devised a portable warming booth which 
consists of a collapsible frame of iron pipe 
aver Which а canvas cover is drawn, Steam 
from the-freé engine is passed through tlie 
pipe frame warming the booth which will 
пегыпшинїЇйїе three men standing nt a time. 

———————-——— 


SUPPLIES CAPTURED AT PORT ARTHUR. 


The Japan Times, Tokio, February 11th, 
fivos a list of supplies which were found in 
Port Arthur, and which became the property 
of the Japanese wlth the surrender, Shells, 
82,6070; rifle cartridges, 2,266,800; powder, 30 
tons. The amount of the food supplies will 
cause surprise, and inehuled 1,122,000 Ibs, of 
flour; 4,400 lbs. of barley; 176,000 lbs, of 
crushed wheat, 2.970 Ibs. of rice; 30,800 108, 
of mealie meal or maize; 132,000 Ibs, of bis- 
euit: 77,000 Ibs. of corned beef, 770,000 lbs 
of anit: 44,000 Ibs. of sugar: 1,375,000 Iba, of 
beans: 1,900 horses in fine condition, and 
50,000 roubles in cash. In the naval depot 
were 500 tons of biscuits; 250 tons of new 
llour—brought one month before by the "King 
Arthur "—400 tons of flour of earlier Import; 
40 tons of suzar:; two tons of butter: some 
barrels of salt beef: 75,000 tons of Cardiff 
conl, 15.000 tons of briquette coal; and 55,000 
tons of Japanese conl. There was an almost 
inexhaustible store of vodka, beer, chati- 
pagne and other wines—"too great a store," 
was the significant comment of a Russian 
ilmiral. Tobneeo, clears and cigarettes were 
in abundance, No private stores were com- 
ninndeeraeÓ, 
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CART FOR STEERING GEAR 


Steering Disabled Auto with Sulky Shafts 


When he ran into п fence at the bottom of 
a long hill, and smashed both front wheels 
and the steering gear, a man in Salina, Kane 
&n&, made a valuable discovery. He Dar- 
rowed a two-wheeled cart of a nenr-by. fírm- 
er. Then, says the Automobile Review, tak- 
ing two long hedge poles he ran them over 


the rear axle and under the front axle and 
then over the oxle of the cart. This raised 
the front of the machine off the ground and 
he had the shafts of the cart to guide with. 
The progress he made was not quite so fast 
пя he lad been making. but he got home all 
right. The farmer had a ride to town. 


| Gun Camera Photographs Tarpon 


‚ | 

Kodak fiends love to tell of a “good shot," 
but here ia n real genuine "shooter," The 
device was made specially. to order and as 
shown In the illustration consists of à cim- 
era carried on a gun barrel, The apparatus 
was made for the special purpose of photo- 
graphing tarpon wWhen leaping in the air 


f 


and the March number of Outing, from which 
the illustration is taken, contains several re- 
markable pictures taken with this camera. 
The gun arrangement permits instant and 
accurate sight; a touch of the trigger and 
the picture is taken. The barrel is sighted 
ns in firing a shot gun, 


Gun Camera for Photographing Moving Birds and Fish 
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EVERLASTING STEEL BURIAL CASKETS. 


Steel burial caskets nre now made which 
are absolutely nir and water tight, and 
which are practically indestructible from the 
ilements to which they are exposed, The 


Removing from Galvanizing Hettle 


methal of construction is simple but in- 
volves the use of enormously heavy mi- 
chninery. 

A sheet of heavy steel is placed in à pon- 
‘derous press 16 ft. long and which weighs 
40 tons, Here the metal is subjected to a 
hyüdraulie pressure of 100 tons, When it 
has been shaped the casket is submerzed 
in n great kettle holding 30 tons of molten 
metal, where it is zalvanized. After gal: 
vanizinz the finishing work consists In pro- 
ducing the effeet of natural oak. white en. 
amel or whatever tint or finish is desired, 
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The 40-Ton Press 
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The steel ense is intended to contain the 
wooden cisket, and is made in sizes from 38 
in. long, weighing 48 lbs., up to 89 iti., weigh- 
ing 195 lbs. 


t" 


А railroad in Georgia is painting all its 
locomotives and tenders a brilliant red; As 
red is the universal danger signal it will be 
particularly unsafe to be run over by one 
of these "ruby rushers.” 

hee — 


PNEUMATIC TIRES IN 1845. 


Pneumatic tires are by no means the mod- 
eru invention we would suppose. At the 
recent motor car show dn London there was 


first 
The illustration gives an excellent 
idea of its appenrance and construction. 


displayed the 
made. 


pneumatic tire ever 


——————M——- — 1 


WHAT DOES THE EARTH WEIGHP 


The scientists are doing great things out 
in California, While Prof. Loeb Is hatching 
out fatherless sea urchins another lias fin- 
ished welghing the earth. He says: 

Under standard gravity a cubic foot of 
earth weighs about five and a half times a8 
much as a cubice foot of water, A cuble 
mile of earth then weizls 22,649,300,000 
tons, The volume of the earth is 259,880,. 
000,000 cubice miles. The weight of the world 
without its atmosphere is 6,666.250,000,000,- 
000,000,000 tons. If we add to this the 
weight of the atmosphere given nbove we 
cet п grand total—6,666,255,819,600,000,000,- 
(00 tons,” 

No wonder Atlas became 
ered! 


round-should- 
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Ordered to the Scrap Heap 


The illustrations show a few types of war vessels of which England 
has ordered several score to the scrap pile. All these boats will be 
replaced by the most modern naval engines of war obtainable, and 
200,000,000 a year will be spent in improving her navy. 


MODERN MACHINERY AT THE VATICAN. 


The Vatican at Rome, rieh/in antiquities, 
is soon to receive a nmmnber of innovations 
in the way of modern machinery. The Pope 
has ordered that the Vatican observatory be 
equipped with wireless telegraphy, two lino- 
type machines be installed In the Vatican 
and a huge dynamo in the Chureh of St 
Petera for UWnmitinting that magnificent 
structure. There is also some talk of in- 
stalling an electric elevator for carrying 
visitors to the dome of the church. Besides 
these; Pius X has ordered two of the latest 
type automobiles for personal use In the 
Vatican gardens. 

—— — 

A new Atlantie cable will be laid during 
the coming summer. The cable will be of 
high speed and the latest improved type. 


- "m ЕЕЕ = — — 


ASSEMBLING MACHINERY BY PHONE. 


Machinery experts can locate many trou- 
bles in à machine by the unnatural sound it 
makes. Recently a Canadian frm bad some 
difficulty with a machine of Boston manu- 
facture which they had tried to Install them- 
&elves, Finally, in despair they спе up the 
Boston firm over the ‘phone and were di- 
rected to run their telephone wires into the 
room where the machine was so that an 
expert, who was at hand, could determine 
hy the noise it made what was the trouble. 
The expert directed the Canadian people just 
where the receiver of the telephone should 
be placed nnd in n few seconds more he had 
told them what was the trouble, and how to 
remedy it. The change occupied but a few 
moments and in a short time everything was 
running smoothly. 
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Modern Methods in Tea Manufacture 


Germs From Coolies' Feet Are No Longer Distilled in the Beveragoss 
110 Pound Chest Packed in Two Minutes 


The manufaeture of tea in the Orient, 
once earried on by the hand and foot labor 
of coolies, bas undergone remarkable 
changes in the past few years by the intro- 
duction of western methods and maehinery 
Which have reduced the time and labor re- 
quired in tea manufacture to a minimum. 

The machinery is operated by native la- 
borers and the bustling scene on a large, 


Fig. 1—Holling Machine 


well-equipped tea estate in India or Japan is 
unusual in the extreme for a country where 
the climate naturally induces languor and 
the desire of ense. 

The leaves of the tea-plant, plucked by 
native laborers and in a crisp and brittle 
condition are brought to the faetory in 
baskets. Here they are carefully weifhed 
and then spread out on shelves or racks in 
what are ealled withering ofts./ These 
bulldings are about 175 ft. long 35 ft. wide 
and have six or eight lofts where the tea is 
spread. The sides of thé loft wre open: the 
floors are of timber. In the withering lofts 
the tea is reduced to/u limp state, the vol- 
ume of air in the loft being controlled by 
fans which аго tho current over the 
spread leaf. This withering Is accomplished, 
no matter what the climatice condition, in 
from 12 to 16 hours Without the fans, it 
would require from 48 to 60 hours, or even 
longer, sare Page's Weekly, 

When the leaf is limp enouzh to take a 
twist without breaking, it is removed to n 
rolling machine (Fig, 1), where its cells are 
broken up before the fermenting process. 
The rolling machine consists of a hopper in 


Which are fitted “ploughs,” and is mounted 
on à table, Jt bas a capacity for from 3200 
lh. to 350 lb. of withered leaf.) By a 
movement of the table a strong latera] prés- 
sure is exerted and causes a bolling motion 
in the center of the mass of leaf nüd so 
gives it an equal and well-twistéd rolling, 
also keeping it cool throughout, 

From the rolling machite the wet roll is 
passed through n rotary seiva which breaks 
up any compacted imuisses of leuf and sepa- 
rates the finer tea from the coarser, so that 
the different elassés-may be fermented sep- 
arately. The finest qualities ferment fast- 
est and are dried off ns/soon as sufficiently 
fermented, 

Опе of the most important processes of 
the whole manufactire is the drying of the 
leaf after fermentation. Two types of dry- 
ing machines of from 40 to 350 Ibs. capacity 
йге manufactured for this purpose, What is 
known йв the “downdraft” drying machine 
is shown In/ Fig, 2. The wet roll is spread 
on trays which are Inserted in the drying 
Chamber through the bottom trap port and 
which, as the drying progresses, are gradu- 
ally raised by a system of levers until they 
are opposite the top tray port, when they are 
withdrawn, the tea being fully dried. "The 
hot air for drying is produced in the stove 
and drawn down through the trays by 
means of a centrifugal fan. <A coolie oper- 
ates the apparatus, 

The other type of drying machine, shown 


Fig. 8—Updraft Drying Machine 
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Tic. 2. DOWNDHAFT DRYING MACHER. 


“га 
TL 


Fic. 4. ТЕА MIETING MACHINE, 


іп Fig, 3, is called the “updraft,” amloworks 
with a self-actlng upward current of heated 
nir which passes through the tiers of trays 
in the drying-ehamber where the, leaf /is 
spread. The air passes either into the fac- 
tory or into the chimney, ns desired., The 
capacity is for 350 Ib. of fully dried tea per 
hour nnd the operation requires but one 
attendant, for the dried tea i8 discharged 
nutomatically at the close of the process. 
Any kind of fuel is used in ihe stoves with 
the driers, from wool to oil fuel. 

The last process ig the sorting, grading 
and packing of the tea. A sorting and grad- 
ing machine is shown in Fig. 4 and n pack- 
ing machine in Fig. 5, Of old the packing 
was effected by coolies trampling the tea 
into chutes with their bare feet. In using 
the packing machine, the chests are clamped 
їп a Vibrating table, which makes about 
2,000 vibrations per minute, and во causes 
nll the particles of tea to settle down closely 
in the chest, A 110-1Һ, chest of ten is packed 
in this manner in about two minutes. 


ВНА 3. TEA PACKER, 


INSTALLING GASOLINE ENGINE IN 
SMALL BOAT, 


A reader requests instructions for prop- 
erly installing a gasoline engine in a small 
bont, Inasmuch as there ig quite a differ- 
ence in the construction of the many ex- 
cellent gasoline marine engines it is imprae- 
tical to give details which will answer in 
each case; what would be advisable in one 
might be very undesirable In others. The 
better way is, having made your selection 
of the engine, to follow the directions which 
each engine builder furnishes with his ma- 
chine, These instructions are usually very 
explicit. 

The general rule, however, calls for an- 
ehoring the engine securely and setting it 
as low in the bont as possible. The engine 
should receive sufficient pitch of course to 
bring the serew propeller well under water, 
nlthouzh the stern will naturally draw 
down into the water somewhat when the en- 
rine is running. 
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THE OIL COMBAT IN KANSAS. 


The controversy between the people of 
Kansas and the Standard ОП grew out of the 
sudden advance in freight rates on crude oil 
for which the Standard is blamed. Crude oil 
which was selling at $1.38 per barrel waa 
thus reduced to 70 cents per barrel. The 
Standard was practically the only pur- 
chaser. Hundreds of wells had been sunk 
owing to the attractive price. When the pro- 
ducers rebelled, the Standard retaliated by 


“How Careless" 


refusing to buy at any price. Complaint 
was also made that the Standard was charg- 
ing the public 20 cents a gallon for refined 
oll, or $10.50 per barrel whereas the oil 
plus the cost of refining is claimed not to 
exceed $2 per barrel, 

The legislature then passed a bill entitled 
"A Bill to Provide Labor for Convicts)" nn- 
der which money was appropriated for the 
erection of oil refineries owned, controlled 
nod operated by the state. The constitution- 
ппу of the bill has been questioned; the 
courts will probably have to decide that 
point. The purpose of the state refineries Is 
to afford an equalizing iufltüenee which will 
remove the present condition of monopoly. 
Some other states desiring to make nn ex- 
pression of sentiment have voted lonns to 
Kansas to aid in the work and several other 
oil states are agitating the question of state 
refineries, 

The Kansas legislature deny that the act 
ia socinlistie Im spirit; but merely done for 
self preservation. The cartoon entitled 
“How Careless” is from the Chicago Chron- 
icle nnd shows the housewlfe "Rnnsas" 
lighting n fire in the stove with paper “So- 
сайат” and pouring “State Oil" on the 
flames, 
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.PORTABLE AIR-COMPRESSING OUTFIT. 


Portable power plants are inereusing both 
in number and favor as for many jobs noth- 
ing could be of greater convenience, Last 
month we described a portable eleetrie pow- 
er plant complete In Itself, while this month 
it is a portable air compressor outfit, which 
may be earried from one location to another 
лп used for the operation of drills, chipping 
nnd riveting tools, sand-blasting and simi- 
lar purposes, | 

The outfit is entirely self-contained, ns the 
boiler, compressed air receiver, nir comnpress- 
or, and circulating pumpor cooling the alr- 
evlinder jackets are all mounted on one 
truck. For riveting hammers the compressor 
is proportioned to deliver nir at about 100 
pounds pressure per square inch. while for 
sand blasting and stone tools, air is sup- 
plied at 0 pounds pressure. The receiver 
permits the storing. of air so that à much 
larger number of tools may be operated than 
otherwise, since itvis only ocensionally that 
all toola nre in operation nt the same time. 
The pressure of the nir is maintained bv a 
pressure governor, while the compressor is 
prohibited from running away. in ease of A 


Portable Air Compressor Outfit 


break on the air line, by a fly-ball speed 
governor, the two governors being so mn- 
bined that they operate upon a common 
throttle valve. The compressor engine ex- 
hausts into the stack, thus inerensing the 
üraught. The alr compressor cylinder walls 
are jacketed and are supplied with cooling 
water by a small duplex pump. 

i SO 
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Four-Cylinder Balanced Compound Locomo- 
tives. 


The first locomotive of the four-cylinder 
balanced compound,  ten-wheel pe wis 
built in January, 1902, for the Plant System 
of Railroads, as the 20,000th built by the 
Baldwin Locomotive 
Works, after seventy 
yents of operation. 
Since then the im- 
рготе шепіз have 
been numerous and 
our illustrations 
show the construc- 
Hon and arrange- 
ment of the eylin- 


ders of a simole 
compound locomao- 


tive of large size. 

А compound en 
gine Is one in which 
the same steam is 
mide to do work in 
more than one eviin- 
der. In large marine 
engines the "expauün- 
slon"^ is curried 
through three — or 
four evlinders. Such 
engines are called 
triple expansion or 
quadruple expansion. 
The high pressure 
cylinder, or the one 
Which first receives 
ihe steam from the 
boller is the smaller, 


and each successive expansion "evlinder 
is larger than the one from /which it 
receives its steam. In. locomotive wark 


the “simple compound” trpe ig used, consist- 
ing of one high pressmHre and one low pres- 
sure evlinder on each side., / The main feat- 
ures of the engineson which the compound 
Total 


described is installed are п follows: 


Fig. 3. Valve Bushing 


Fig. 2. Piston Type Valve 


weight of engine, 176,510 pounds; tender, 
ПО 490 purinds; tink enpaeity, 7,000 gallons; 
working pressure of boller, 2040 pounds; 
heating surinee, 2,192 


fuel, soft. coal: total 


square feet, covering 341 15-foot 32-inch steel 
fire-tibes, and inchuling 128 square feet in 
lire-hox; grate aron, 27 копто feet; weight 
on driving wheels, 127,010 pounds, 

The low-pressure evlinders are placed out- 
side the engine fraines, and connected to 
the driving wheels by crank pins, while at 
the same level inside are the high pressure 
cylinders with a erunk-driving, axle connec- 
tion. 

The cylinder яд Ше, Fig. 1, is cast in tw 
parts, then bolted together, Each part has 
a high and low pressure eyxlinder with steam 
admission controlled bye one valve, The 
Stephenson valve motion is used as in single 
cylinder engines, and the piston type valve, 
Fig, 2, slides in a bushing, Fie, 3, forced into 
the eylinder saddle. Only one reverse lever 
in the cab [s required, 

Fig. 4 shows stenm entering the Н. Р, 
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ATARTING VALVE 


eylinder ad the crank end, and the 
exhaust at the other pori parsing 
to the valve cavity whith neis ля 
4 receiver, While the valve edges 
control the admission to the LE. T 
evlinder, Low — pressure ех 
passes under the front and hark 
cavities in the valve. The start 
ing valve connects the two live 
steam ports of the H, P. evlinder 
to allow the stenm fo piss over 
ihe piston. 

The moving parts of the IL DP. 
cylinder are going in one direction 
while those of the L, P. evlinder 
move in the opposite direction. 
Similar speed and weight of рита 
In ench keep s balances Pwo pis- 
tons on ench side of the locomo- 
tive, traveling in opposite direc. 
tions, make strains equal und pre- 
vent “nosing.” 

One illustration shows tla daim- 
age done to rails by an ordinary 
Atlantic tvpe wunbalaneed locom- 
tive running $0 miles an hour over 
атару land, A more compact 
foundation prevented the inner гий 
from looking like the outer onc. 

TYotalling the advantages of il 
balanced сорон! locomotive over 
Simple engines, we liver s miv- 
ing in coal and water of 20 to 25 
per cent per indicated liorsepow- 
er: less steam used, hetre higher 


p— 


Rail Depression Caused by Imperfectly Balanced 
Locomotive 


Fig. 4. 
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Steam Distribution in Balanced 


Compound Cylinders 


boiler em- 
cieney; lighter 
Stack exhaust 
with more 
complete, 
slower c o m- 
bustion; high- 
er boiler pres- 
sure and dry- 
er Aten m: 
zrenter range 
of expansion, 
dividedal Hp- 
tween the two 
cylinders; 
higher temper- 
ature of cylin- 
(ers and con- 
sequent [less 
evlinder cot 
den sation: 
cost of repair 
кате as in 
simple eñ- 
wines, 
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Hatching Fish by Millions 


How Uncle Sam Transports and Distributes Fish Eggs and Fish by Land 
and Sea--FLeasons for Fish Culture--Government Hatcheries. 


In no other country is flish-enlture con- 
ducted on so scientific a basis as in the 
United States. The first hatehery in this 
country was established at Caledonia, N, Y., 
in 1868, and ns early as 1883, Prof, Huxley, 
at the International Fish Conference held in 
London, said that no nation comprehended 
dealing with fish so scientifically us we. 
Every year milllens of fish are hatched at 


| à "n T kr 
| al Я J Я = P I or = d 


in a thousand of these eggs would») be 
hatched, Many decay, thousands аге not 
Vitalized, some are covered with sediment 
and die from suffocation and great numbers 
are devoured, for all fish are ford of spawn. 
But even should the eggs lodge in a favor- 
able place, as just where a spring bubbles 
up and they are continually agitated by the 
waters, the first few dars of each tiny croa- 


U. $. Fish Commission Car No. 3, Showing Shipping Tanks. 


иг government hatcheries nnd the уо 
fish distributed all over the country, to our 
lakes and rivers, Not only that, hut millions 
nre sent abroad, to every part of the globe. 
and the care of fish and eggs in transport 
is so well understood “that they are sent 
thousands of miles without material loss. 
To appreciate the full value of this work. 
one must know something of the conditions 
surrounding eggs and young fish hatched in 
the natural place and way. Fish are ex- 
tremely prolific and the number of ergs left 
in a stream would mount into many mil- 
lions. Salmon produce 1,000 ergs to each 
pound of welght, shad 60,000 in all, herring 
25,000, trout from 200 to 3,000, aceording to 
weight and size, Left alone perhaps one 


ture's life is fraught with peril. 


Nature has 
provided hTm with a nursing bottle larger 
than himself, which, while it nourishes him, 
is a great encumbrance and makes him un- 
able to protect himself and the chances are 
that he will be devoured by the larger fry 
before he has had time to absorb the yolk 
aac. In the spring this yolk sac is absorbed 
in a few dars, but in the fall it takes from 
30 to 40 dars. This is due to difference in 
temperature of the water. 

When the eggs are collected and hatched 
under artificial conditions much of this loss 
is prevented, ofttimes for millions of eggs 
the loss being no more than two per cent, 
Government hatcheries are situated all over 
the country, Different species sometimes 
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require different treatment, but a hatehery 
usually includes the same apparatus. The 
"peartish station in. South Dakota, for in- 
siunce, [жоп Fraime builkling 32x62 ft, heated 
by steam, лї ineluding an office, reception 
room, boiler room and two bedrooms above 
for use of attendants, The hatehing ap- 
uaratus comprises 32 troughs 13 ft. long by 
12% in. wide, These are fitted with shallow 
trays for the ergs and are capable of bnn- 


dling 1,000,000 eggs. Water supply is 
brought by gravity from springs. There 


are also twelve renring ponds 100 ft, by 8 
ft; three spawning ponds 120 ft. by 20 ft. 
and two spawning ponds 84 ft. bv 20 ft.. 
all 3 ft. deep: three stock ponds azgresate 
15,000 sq. ft. and there is an lee house 20 
ft. by 14 ft. This is n typical hatchery, 
though many are on n larger scale ond have 
more Accessories, 

The salmon hatcheries on some of our 
western rivers represent one of our great 
industries. Retaining racks, 190 ft. long and 
resting on six piers 28 ft. npart made by 
bolting timbers together in the form of a 
triangle with the long angle upstream and 
the spaces filled with tone, are used. These 
have a number of traps which allow the 
fish to pass upstream but not return. The 
fish are dipped from the trap with soft net 


Hatching Shad and White 


bage and assorted according to sex and con- 
dition, Ther are placed in woolen pens 
13 ft. by 4 ft. aud having grated sides and 
floors. They are then taken to the spawn- 
house where the eggs sre stripped into tin 
pans, washed and vitalized aid pliced on 
shelves to stay uniil they can be taken to 
the hatchery. Each fish after undergoing 
this operation is weighed and measured/and 
any unusual fact about it is recorded also. 
Buckets with capacity for nbowt 50,000 eggs 
are used for carrying the eggs to the batch- 
ery and they are carried with extreme care, 
At the hatchery the ерен are measured into 
shallow baskets by dippers holding 1,800 
each, The water inm the tronghs is kept in 
circulation and the eggs mre picked over 
every other day, The fifth day they nre 
left until they can he handled. At a temper- 
nature of 50 Чеш. ГУ this will be about 15 
days. When the eye spots appear the eggs 
are packed in shipping cases, with layers of 
carefully prepared moss, free from all in- 
steta nad funszi for transportation, 

The greont quantities of white fish eges and 
shad ezgzs fo be handled made some device 
for hatehinz on a lirger scale imperative 
for these species. Consequently automatic 
hatehinz Jars were introduced for the pur- 
pose, "These nre cylindrical glass vessels of 


Fish on a Large Scale, 
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Hatchery on a Fish 


т gts. eapaeity with hemispherical Dot- 
toms and supported by three glass legs. 
The top receives a screw cop closed by a 
metallic disk having two “-in. holes, one In 
the center for admitting a glass tube intro- 
ducing water Into the jar, and the other at 
equal distances from the center and the 
edge of the metal plate, for the glass tube 
carrying waste water. The central tube is 
connected by a !14-In, rubber tubing with the 
pet cock which regulates the water supply. 
The opening is arranged so it is sealed her- 
metically. 

When ready for work the jar is washed 
and filled with fresh water and a shallow 
tin funnel with perforated rim Inserted just 
eo the water stands ns high in the throat 
of the funnel as possible, The eggs are then 
poured in by dipperfuls, 8,000 to 10,000 eggs 
per jar. The jar is closed in à manner which 
expels all air from the feed tube. A boiling 
motion is established in the mass of eggs 
апа all dead eggs remain on top where they 
are.easilv accessible, Ry this means many 
more eggs enn be hatched than where ner- 
essurv to handle them, “feather” them over 
for dead eggs, ete. 

The government has provided vessels both 
for inland and coastal waters in connection 
with the work of the Fish Commission aud 
besides these has cars specially fitted for 


Commission Vessel 


transportation and distribution of eggs and 
fish. Fish Commission Cur Xo, 3 is repre- 
sentative of this part of the work. This car 
is 60 ft. long (interior dimension), 9!5 ft. 
wide and 13 fi. 8 in. high. It has two large 
üoors in the center from roof to floor to 
facilitate loading aud unloading and is fin- 
ished in ash. It contains an office at one 
end and an ire box of 115 tons capacity and 
п pressure tank of 500 gallons, At the other 
end is the boiler room and kitchen. The 
boiler room is equipped with a 5 hp, boiler, 
a circulating water pump and air and feed 
pump. The tanks aml cans for transporting 
fish are carried in two compartments along 
the side of the enr between the office and 
boiler room. These compartments are 30 
ft. long and 3 ft. wide and 25 In. deep, The 
hatching outfits carried are eight lend-lined 
boxes 6 in. high with six automatic hateh- 
ing jars in eneh, three on each side of an 
aquarium, "These are lifted out in the diy- 
time and wedged in trays on top of the eom- 
partments. At night ther are put back to 
allow the four berths above them to be 
lowered. There are chairs, also that ean he 
raised aml lowered] and for dining a table 
іч placed in the aisle, Under the ear he- 
tween the trucks is a reservoir tank holding 
GOOD gallons of water, The water is pumped 
from this into the pressure tank near the 
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office, passes from the pressure tank to the 
Hsh cars and tanks and back ngain to reser- 
voir. 

These ears travel thousands of miles every 
year, carrying millions of fish into the dis- 
tricts where there is a demand for them or 
where the waters need replenishing, The 
work thus done is of incalculable benefit 
both to the fish industry amd to the people 
in keeping them supplied with an important 
food product, 

m———— 


PONTOON METHOD OF RAISING SUNKEN 
VESSELS. 


Where conditions admit of its use the pon- 
toon is one of the easiest and quickest meth- 
ods of raising а sunken ship. The pontoons 
consist of strong steel tanks, which are 
ranged along both sides of the hull, and al- 
lowed to fill with water and sink. Ав ther 
sink they are drawn in under the bull and 


End View of Section 


divers go down and fasten the pontoons to- 
gether. Chains and lawsers nre algo possed 
around the hull to ПОШ the pontoons in 
place ate braces are also placed. Pontoons 
of nbout 25 tons lifting capacity each are 
most easily bandled, but Ilnrger ones of 100 
tons capacity each are placed amidships. 
Powerful compressors gre then set at work 


ye 


Ponicon. 
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which empty the pontoons of water by fil- 
ing them with air. When the hull is floated 
it сап be towed to n dry dock or beached 
where permanent repairs ean be made., The 
illustration shows the pontoons employed in 
ruising à small vessel of only 1,070 tons, Tf 
ihere are holes in the hull they аге first 
closed if possible. These patches аге made 
in various ways, frequently with strong ouk 
Planking. which is held in place by strong 
Halts, 
— ae eee dà 


ENGLISH COAL FIELDS, 


Latest Examination Gives 435 Years Before 
Fields Will Be Exhausted 


The English бб] commission 
pleted п long aml very 
tion of its coal nehls, and reports that the 
Supply will kist 425 vears, This is bared 
on the expee(tation that mining ean be car- 
led on te depths of 4,000. feet, The amount 
in round numbers is 140,000 million. tons, 
of which 4,000 million tons is in Wales. 

The present domestic heating system [5 
niost extravagant, the houses being warmed 
hy metus of open grates, which involves n 
мола waste of 16,000,000 tons, whieh go 


has come. 
thorough examina- 


up the chimneys in heat and soot, In this 
connection the regulation of the London 


Fire Department regarding chimneys Imro- 
hug out is Interesting. When a chimney 
burns out the Department responds, and the 
uufortunate householder bus n tine of $25 
to рау for his eurelessness. 

БЕРИ 


BICYCLE POPULAR IN DENMARE, 


In no country js the bicycle so zenerally 
popular ав in Denmark, where all classes use 
it for pleasure and business on the 4,000 


miles of almost perfect rondwars, The zot- 
ernment has taken off the mail coaches and 
is using automobiles, and small launches are 
lakes 


found in abundance an воли], 
fords, 


and 


І BOTTOM SAND AND ROCKS 
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Stop Trains With Water 


UA traim of 400 tons moving lO miles an hour was successfully stopped" 


The formidable contrivances shown in the 
eut nre net a pair of torpedo zuns; they are 
“hydraniic buffers," which nre being used 
experimentally on the Caledonian Railway, 
Seotland, When an incoming trim strikes 
ine piston rods the pistons are forced into 
the exlinders, which are tilled with water, 


WIND PRESSURE ON HIGH BUILDINGS. 

Did you ever stand on the roof of an IÑ- 
story building when a great wind was blow- 
ing, or even on n building of lesser height? 
Doubtless you will recall your feelings on 
that oceasion, How the buge struere 
seemed to swar back and forth bearing you, 
a merė atom, with it, Thousands of miutter- 
able thoughts surged through your piud in 
that brief space and some were pret TEITH 
noble, and all were vast, But ач ЛБ, even 
though you were strong of nerve and ecole 
look down from the giddy “height without 
4 tremor, that sense of swr ing, imazined 
or unimasined, tlireatening/every instant to 


piteh you into а пуя of piee, un- 
manned and веш xou /reelinmz Wack into 
safety. 


The sense dfoswnylu Js not Imagined. 
Tall buildings do sway and how much they 
«way has been measured exactly, the dis- 
tine of fie sway varying with the height 
of the *trneture and the velocity of the 
wind,  &ebentifie “wlid-bracing™ of the 
present tiné goes far to prevent this swiy- 
Ип: eb a ийа 200 (it. high withstands 
the foreé of a hurricane dashing againsi it 
with n force of 20 Th. on every чүч Ган! 
of its surface, swarinz out of perperidbeulaur 
probably по more tan a quarter of ин 
ие. 


The blow прын valve which allows the 
waler to pass ont at a rate which acts к 
и vielliz eushion to the train. The pistons 
harea mevel/of seven feet, says the Ameri 
enm Dnventor. nnd in a test a train of 400 
tons moving at 10 miles an hour wae ste- 
Coss Tilly stoppei, 


Мома, the precise enlenlations of 
he mind whieh allow no "пое or 
“Атої. make possible the scientific con- 
struction of the slender shafts of steel cages 
Which tower aloft in our grent cities, Were 
if not for these careful computations of 
wind force and of the necessary resistance 
berinning at the upper stories and transmit- 
ted downwarnl until it is distributed to every 
member of the steel frame and the whole 
strength from foundation to roof brouglit 
proportionately into play for the common 
defense, these buildings would soon he a 
mass of wreeknge. The principle of this 
resisivtice is the same ns n man's shoulder 
resists s push. the force of the push being 
distributed to every muscle and down to 
his feet, eniblinz him by the resistance of 
his whole body to stand tro, 

— — i — ————— 


LEAD-LINED PIPE PROOF AGAINST SUL- 
PHURIC ACID, 


A jet of steam was introduced into 2 pipe 
earrvinz funes from boiling sulphuric acid 
joa stick, Te was Наима the steam would 
ieonlenge the fames, but instead it absorbed 
неш опий forme? sulphiurie aei which de- 
«proved de heavy Iron pipe ip a few honra. 
A КОДАТ pipe хпв For. dhe cor- 
patel one was proof aginst the necid. 
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MANY RISK LIVES TO ENTERTAIN. 


That the publie is Lest entertained by 
feats that involve иген lizard to the per- 
formers is nn old form of barbarism in n 
new guise. The rule that “the greater tlie 
hazard, the keener the interest," holds true 
in every cose amd works both злу, 

The day of the gladintor, of the fierce 
combat between man aid beast, or beast and 


In England recently an inquest was held 
over a jockey who suffered n fatal accident 
While “circling the сїт” in Loudon's great 
Coliseum. “Circling the circ" is done either 
on horseback or on a bicycle, and is extreme- 
ly dangerous, as the rider depends son the 
speed to keep him in plice on the sloping 
tides of the cirele and is атата riding at 
un angle, At the Inquest mentioned, the 
chief of the general staff of the Coliseum 


Two Very Perilous Amusement Feats 


beast has long since passei in most coun 
tries; the day of the prize-rinz is rapidly 
waning, but an even more exciting form of 
ünmisenient hus taken the pluce of these. 
Anyone who has frequented the pleasure re- 
sorts of our cities cannot but have noticed 
the increasing number of mechanical devices 
һу which the people are invited to race with 
death, or to wateli others risk their lives, It 
is true that the lesser risks only are permit- 
ted the sensation-loving citizen and, that the 
apparatus is mide as "safe" as engineers 
can make it, but in every instunee it is the 
hazard-—ihe spice of dünzer—ihat batts the 
interest of the people. 


The 


“Gyroscope 


siidethnt there was always an element of 
danger in such scenes, A few accidents 
more or less сап only be expected. The 
revolving stuge is dangerous ta performers, 

The Freneli are carrying dangerous amuse- 
ment feats to the extreme, One of the lat- 
est Introduced in that country is called the 
"EYyroseope." The gyroscope is a 13-foot 
wheel revolving around a horizontal and a 
vertical axis simultaneously. A bicycle 
track is on the inner rim of the wheel, and 
the trick erclist mounted on his bicycle 
enters the track at à furious rate and so sets 
the gvroscope going. All at once he blocks 
his bicycle wheels, while the huge wheel 
carries him up to quite п height, He repeats 
this performance several times until he 
is finally carried around with the wheel for 
six or seven revolutions. 


GOLD FROM SEA WATER. 
London town for the past month пя been 
considerably agitated by the brave assertion 
that a process for extracting gold from sea 
water nt an expense of no more than $50 
for every $500 value of gold produced has 
at last heen perfected, The same ilea was 
mocked ata few reirs ago and most people 
supposed it had been wholly abandoned, but 
the sssertions have at least received enough 
apport to send the prices of the shares of 
stock up much higher than originally. 
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STAGE DRAGON CONTROLLED BY A TELE- 
PHONE. 


In the opera "Siegfried" a dragon is an 
important feature of the entertainment, хаух 
à Sew York publication. This opera was 
rendered at the Metropolitan Oper House 
here recently, saya the American Telephone 
Journal. The iusides of the dragon, which 
is made of canvas and papler-imache, consist 
of two small bors, who are supposed to 
guide the bensts movements in accordance 
with the music. They nre rarely equal to 
doing thnt correctly, even after rehearsal. 
The performance the other might is said to 
have been given without a single stage re- 
henrgal, ns no time could be found for the 
preparation of the opera. It was, therefore, 
more than ever necessory to have the oc- 
cupants of “Der Wurm's" inside kept up to 
their business, The stage manager decided 
to install a telephone in the beast. dt con- 
nected with the opera house switelboard, 
On one end was Herr Gredler, the stage 
manager, and at the other were two re- 
ecivers strapped to the heads of the two 
boys, who received momentarily directions 
as to what they should do. The dragon un- 
der the circumstances covered himself with 
credit, 

SS ш 
SUBSTITUTE FOR TIRES. 


An elastic wheel for automobiles, com- 
posed wholly of steel, is a recent French Jn- 
vention. It is reported to lave sueccess- 
fully passed severe tests nnd to Пе met 
nll requirements. The illustration Shows its 
eonstriction, The rim (ds coated with a 
band of rubber, which “thes Automobile 


All-Steel Wheel 


Review says “does not inerense to any ex- 
tent the elasticity of the springs and is in- 
tended solely to lessen tlie noise of the rn- 
Hing ear.” 

— —— 


A NEW GAS METER. 


А вши, inexpensive, nnd-ueenrnte кав 
meter, easily placed, is a new English inven- 
Поп. It is called a “rotary « meter” and 
works on the principle of s-swiudmill. The 
Bus operating on a set of blades turns a 
shaft, which transmits its motion to gear 
Wheels, and they оча dial read as in the 
ordinary meter, The parts run with the 


Rotary Gas Meter 


least possible friction, and, there being no 
lenther bellows or water, the gas pressure 
does not affect its working. It is invalu- 
able where the gas is dusty, being easily 
replaced by n clean one, Its low cost en- 
ables п consumer to place one on ench sep- 
Ate кия apparatus in the house, and thus 
determine how much gas is being used for 
vurious purposes, The one Illustrated is 
three inches in diameter and three inches 
high, and is in place to measure gas sup- 
piring s fire. 
—— "— 


Corks boiled for some time in melted par- 
гайп are thus rendered impervious to air, 
acids aml alkalies. Keep the cork beneath 
the surface of the paraffin. and leat and 
allow to cool a number of tlmes, 


- шэ 
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THE TANTALUM LAMP. 


The аппаи electrie lamp ois a new type 
Of incandescent luni, and receives its name 
from the metal of whieh the lament is 
composed Tantalum, though comparative y+ 
little known, exists in considerable ип: 
tities and its cost in the raw state is mot 
erent, When drawn into wire it is sare, 
what darker than platinum. imd has a hnl- 
пева abont equal to that of mild steel bui 
with greuter tensile strength, The filaments 
are not easily broken in shipment of the 


lamps, and hare a 

E ишеп higher resist- 

d pum. ance than the carbon 

‘i now ë generilwv usel 

E! |! in incaiulescent bns. 

am Ihe life of a tantalum 
uu 


lang ds believed to De 
Minel srester tiun one 
of arlam, amd to yield 
а better light. (wing 
to tlie peculiar. ре 
OF the Jiünsnments, tle 
tanialumn [аш] 
lurn throug 
times  hefore lecon- 
ing Useless, Often at 
lizht tap on the lamy 


n 


"4 J =i. 
ыш", _ ү a cenam 
E = a E 


ТТА АУ 
aey l 


will bring а broken 
Шато in CO] 
with iis neizhhar: 


A peculiarity of tantalum is that its resix- 
tance increases with inerensed temperafure 
While carbon diminishes in рокі лиси 
heat. The Electrical Review sums apy the 
main points as follows: 

1. The tantalum timp has a filament 
made of à metallic conductor amt тїз at 
once on being connected withoit Any previ- 
ous heating. 


Filament Frame ud 
Mew Lamp. 


Filament Before and 
After roo Hours" Service. 


2. he lHighi-ziving wire is prepared by 
иеш in os varmia nd drawing; it is 
Iongh even in the coll state, imd can there- 
Fore þe coiled amd. fixed in the inp when 
ial. 

s. A relatively grat length of wire ean 
In* placed: inm a simule manner within i bulb 
of ordinary dimensions, 

1. Tantalum or» exists in considerable 
quantities and can be ensily procuret, 

2, МЇ principles of treatment enn be 
adbiibited to other metals of a very high 
melting point. 

The шшр are at present being Annde only 
in Berlin, 

n —— 


AUTOMATIC JOURNEY RECORDER. 


The journey fecorder is an automatic in. 
strument which cun be attiched to n motor 
veliiele: sind үйгөн Лл record of the day's 
work of the vehicle showing when it was in 
motion and how Jong the stoppages were. 

Aopuper dil Markel with the hours of 
the dax is fetid by a eloek, and a pencil, 


» 
„ое үз ШЫ 
V ra 39 
SI Ü Dare 2 б 0g at 


mx 
TIME RECORD. CU разе 


EU e t- 

_ Y [il Ümeen ТОП Ач. Loxpon E С | = 
|, E: 
B. in’ #53 4 AM - 
p Oul. 22 DAS WS 


CMS Miles, 37 
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RECORD OF THE DAY'S JOURNEY OF A YAN, 
Seres ro ae os ac л, lcs hy uten 
aas io mg] ЫДЫП 285: sanding for diner, (om 12.38 
wi p.m. : the basi б eniles Aalen с та таса ране 
considering lbg lengll of ibe paasneg, i 
печі byr the wheel of ihe vehicle, draws 
п short line for cnech mile travelled: on the 
completion of the mile the pencil is returned 
Hil the mile recorded. When the vehicle is 
sianding the pencil marks a concentrie line. 
The gear for setuating the pencil is very 
simple, being a serol] fixed on the nare of 
lhe wheel, and garing into a star wheel 
attached to the axle or spring, and by a 
flexible shaft insile n protecting tube, trans- 
nitting the motion to the recording mechan- 
iani. 
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SHOP NOTES 


HOW TO STRAIGHTEN SHAFTING. 

If it is not convenient to remove the shaft 
to be straightened, it may be striightened 
while in place by the method shown In Fig- 
1. Have enough weight on the end of the 


shaft to canse considerable strain, anid pound 
lightly on the top of the shaft, 

In Fig. 2 is shown nnother method. Hang 
the shaft to be straightened by the ends, 
the bow being up. and pound on the under 
Side with п light hammer. The light taps 
sweidze the iron. says the American Miller, 


and eause it to lw straightened... Use /a 
straight edge to true the shaft bx. 
pum 


LAYING A DRAIN ACROSS A MARSH. 


emmm l 


In drain laying, when по soft place is 
reached in a marsh or In seepy land, if 
stone or gravel cannet be procured the place 
should be trented as shown in the sketeli, 
Bays Brick. The place. when dried out is 
liable to sink, but by bridging it as shown, 
by driving down short 4-in, boards about 2 
feet apart until solid’ ground is reached, 
truing up the tops of these boards and nail- 
Ing on a 6-in. board to grade on which to 
lay the tile, the difficulty may be overcome. 


and gently pull apart. 


HOW ТО SPLIT PAPER. 


When drawings or engravings are printed 
on both sides of a sheet of paper and it 
is desired to file them separately, the paper 
шау be split very satisfactorily and with- 
eut injury to the drawings; says a corre- 
pondent of the Ameriean Machinist, 

Hare ready two pieces of cotton cloth, 
пп ineh or two larger than the paper to be 
split, some flour past’ and some warm 
water, Corer The .paper with a thin cont- 
ing of the paste, dampen one piece of cloth 
and place oon the paste side of the paper; 
smooth it out amd so remove any air that 


Splittiog Paper 


may be under the cloth. Trent the other 
side of the paper in the same manner and 
allow the whole to become thoroughly dry. 

When dry, separate two corresponding 
corners of the paper, as shown in the sketch, 
Paper will adhere 
io ench cloth and they must then be allowed 
to soak in water in order to remove, Handle 
euarefullv till dry. 

—  — — ipi —————— — 

To make enough mortar to plaster 100 sq. 
vila, use 8 bu. of good lime, 16 bu. of sand 
and 1 bu. of bair. 
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Laying à Drain Through Marshy Land 
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THE MEASUREMENT OF VACUUM. 


The imnipertance of kuiowing just the pres: 
«ure in the ceonmdenser has led to mueli dis- 
eussion as to how it shonld He determined. 

Fig. | shows one method, using the prin- 
ciple of the barometer, in which the mer- 
eury column is pushed up by atmospheric 
pressure until its weight, plus the pressure 
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FIG. 1 


The Mensurement of Vacuum 


in the Condenser, equals the atmospheric 
pressure on the mercury in the dish, Sup- 
pose this column is 25 in. high and the bi- 
rometer reads 30 in. The pressure in the 
condenser is equal to 2 jn. of mercury. But 
two mn«sulinzs were necessiry Ло wet it. Be- 
Rides this, a higher barometer rending: that 


is, иө atmospheric y pressure, which 
would, of course, push the mereury up, 
мой seem to. show (à better vaeuum in 


the emudenser, when in reality this vaeuum 
was probably mile less hy the increased 
atmospheric pressure, 

The best instrument is one that will: (1) 
show the aetual pressure in the condenser, 
Independent of the pressure of the atmos- 
phere: (2) if must be accurate nt all times, 

Take л glass tube, made and connected as 
in Fig. 2. with à таспи ahove the mereurxy 
in the closed end. The difference in height 
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of the mereurv in the arms of the U tube 
wil show «uite well the actual pressure iu 
the condenser, If the mercury rises 3 in. 
in the tube it means that. the pressure on 
the exlinust sie of the piston is the same 
in effect as if the piston were lifting a layer 
of mercury 5 inelies thick, In a d0-ineli 
piston this would mean a constant: load of 
about 195 pounds at its back. This helps 
us to uuderstand à 25-incli vacuum and Tow 
n Still lower pressure evlinder can cer work 
out of this exhaust steam. 

The instrument in Fig. 2 is neatnnd chenp, 
and the arm at the right need be only 10 
inches in length By its use we mav speak 
of 5 Inches back pressure instead of a 35- 
inch vacuum. 

ee А ee 
HOW TO START A PIPE DIE. 


It is possible to start the ordinary plain 
Zin, pipe dle on anything. save rotten pipe, 
by the following method, savs a correspond- 
ent of the Engineer, 

Take a board 6 or 8 in. longer than is 
necessary to reach the center of the pipe 
when standing on end, and with one end of 


i 
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Mathod of Holding Stock 


ài bar or the handle of chain tongs in the 
pipe, incline the board so that the upper 
enü comes about flush with the pipe, us 
shown in the sketch, Bear down on the 
bar, which will press the boards against 
the stork and so hold it Armly In position 
and squarely against the end of the pipe. 
oOo =e 

If you have a good kink for this depart- 
ment, send it in, We can use rough sketches 
of any size, if accompanied by brief ex- 
planations. 


POPULAR 


COLLECTING SPILLED MERCURY. 

Mercury spilled on floor or table is hard 
to collect, as it separates into small globules 
which roll away at the slightest touch. A 
simple method of collecting it is to make a 
wet ring around it bv means of a wasl 
bottle or a glass, and then gather it up on a 
card scoop or in an envelope, The mercury 
cannot readily cross the wet ring.—Tech- 
nies, London. 

—-- pate —— — = 

HOW TO RECUT OLD FILES AND RASPS. 

Dissolve 4 ox. saleratus in 1 qt. water and 
boll the Ales in the solution for a half hour. 
Hemove the files, wash und try them. Then 
to 1 qt. o£ water slowly add 4 oz. sulphuric 
acid. Immerse the files in this preparation 
and let stand from six to twelve hours. 
according to the fineness or coarseness of 


the files, Earthen vessels only should be 
used for the acid preparation. Bottle the 
liquid and it may be used again: but be 


enreful in handling it, ns it is polsougus.— 
Contributed by F. H. Olson, Loomis, Neb. 
—— —— d ——— —— 


A SIMPLE OIL SEPARATOR. 

For separating oil from water before. til- 
tering the oil, the apparntus shown in the 
accompanying sketch is eficient and ean 
he made at home, suys a correspondent - of 
the Engineer. 

A gallon oil can is used for the tank, and 
the pipe, С, is connected to the drip from the 
engine, Throuch this pipe, €, the oil and 
water enter until the liquid in the enu is on 
a level with the pipe, A, through, which the 


Beotional View of Oil Baparator 


MECHANICS. 


Adi 


light oil flonts off, while the water runs out 
at B, which is !4 in. lower than A, so that 
the water cannot reach A. In starting the 
separator, to prevent ony water getting into 
pipe B, it is well to pour enough water Into 
the ean to cover the bottom of pipe В, 
л se eee 
HOW TO MAKE A TIME ALARM. 

A time alarm which will blow. a whistle 
at the time it is set for is very easily rigged 
up as shown in the sketch. 

A welzht is attached to- tlie whistle cord 


Cord to Whistle 


A impie Time Alarm 


and hung up by as loop of wire on a trigger 
working loosely on a nail. The other end 
of this trigger is set under the hook of an- 
other loose trigger. An alarm clock hav- 
Ing the bell removed is set against the wall 
by means of spikes on which the legs rest. 
The elock is near enough to the second trig- 
rer go that when the alarm rines the ham- 
mer Will strike the trigger and relense the 
weight, which falls with a jerk and so blows 
the whistle. <A little slack in the cord run- 
ning to the whistle will cause the weight to 
fall with a jerk. 
—ÀÁ— $$ 
HOW TO CLEAN PAINT KETTLES. 
Add half à pound of caustic soda to two 
vallons of water, and boil the kettles in the 
solution. The caustic acid шау again be 
used for the same purpose several times, or 
may he used for cleaning paint from woi- 
work, sive the Master. Painter. 
——— n- e- 
A good furniture oil] is composed of 1 pt. 
boiled linseed oil, 4 oz. vellow wax melted 
and colored with alkanet root. 
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SET SCREW POINTS. 


In obtaining a point on set screws which 
are to be used on threaded collars, the 
method shown in the sketeh is excellent, as 
it entirely stops annorance with soft metal 
points, 

To procure the points is a very simple 
matter. In Figs. 1 and 2 is shown part of 


an adjusting ring for the blades of un uil- 
justable reamer. Lough bore tlie tole, lenv- 
ing enough stock so it can easily be re- 
chucked and finished; drill and tap the hole 
for a set screw and screw a wrought-iron 
cap bolt In the tapped hole, as in Fig. 1. 
With a hand die cut the extreme end of the 
cap bolt small enough to be n “sloppy” fit 
in the tap hole, this being done to insure 
enough lateral play in the end to be used 
ns the "point," so that the set screw will 
force it шну преп the male thread whieh 
the adjusting ring is to fit, Reeluek the 
ring and bore amd cut the thread init in 
the usual way. This being done screw the 
cap bolt out of the hole, and cut off a piere, 
ns shown at Fig, 2, with two ем" three 
threads of the original eap bolt on it and 
the same thread in the end as the Adjust- 
ing ring. Cnseharden the wronugzhlt-iron 
“point” so made nnd serew in to the ad- 
justing ring (see Fig. 2) until ЛЕ is in the 
same position it was in when the Internal 
thread was cut in its end. 

Polnts properly -caselurdened, says а 
correspondent of the American Маси. 
wil not expand. understhe ordinary pres. 
aure of the set serew/and cannot mar the 
threads they zrip. 

DARK GREEN PAINT FOR VEHICLE GEAR. 

When pointing the gear of a vehicle dark 
green adda little chrome yellow, or chrome 


green, if preferred, to the black for the first. 


eont, and for the second eoat add the same 
to black rubbing varnish.—John L. Whiting 
& Sons’ Book, "What Else to Do." 


BAND SAWS AND HOW THEY ARE MADE. 


The very best steel obtainable, combin- 
ing qualities of toughness, elasticity and 
edge-hollinz is used for band saws. The 
saws nre rolled from large pieces of the 
steel until of the right thickness (the stand- 
ind is 14-цике) and are then left for mind- 
ing amd polishing. 

Hand saws are heated for tempering In 
large furnaces 75 to 100 ft. long. Vhen at 
the right heat they are taken sout and 
plunged into a long trough filled with whale 
oll, and when cold the teeth ^ ure punched 
hy an automatic machine, Ify when tested 
for its temper, it is either too soft or too 
bard, it must be retempered. 

The blade usually mnes ont badly twist- 
wl after тереп savs the Wood- Worker, 
чое are ИШЕСЕ wists nud some cross- 
fice twists, then eames the eross-line twist, 
which runs thé entire length of the saw, 
шешек үш of the saw will have long- 
fice twists und part eross-face twists. All 
iwists are taken out of blade with the Cross- 
pelo hammer, and tension put in with the 
round fice hammer to the amount desired. 
Tension levels are used that are made on 4 
ivele so as to have the tension even 
throughout the snw. 

The blade is then ground between two 
lirze  grindstones running opposite direc- 
Моле from one another, Great care Is taken 
in grinding to keep the stones true so ns to 
mind the saw alike on both sides, Should 
one stone become hollow-faced пий the 
other remain square, you would find the 
«ipw blade to be ground level on one side 
and rounding on the other. dt would be 
impossible to level such a saw alike on both 
«ез, 

After being ground, saws are polished 
amd brazed together, but are always ham- 
merel and tensioned before they are put 
toe t her. 

lt a. 


TO FINISH SPRUCE. 


Wet the surface of the spruce with dilute 
sulphurie лені and allow it to dry. Hold 
over a heated stove until the whole surface 
is пя black as chareogl, then with a stift 
scrubbing brush, remove all the clareoal 
that will come off. ОП the surface with 
linsecd ofl and beeswax, This treatment 
brings out the harder grain in black and 
sives the rest п brownish tone, This finish 
is used in Japanese work, says the Manual 
Training Magazine. 
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TO DIVIDE A CIRCLE INTO ANY NUMBER 
ОЕ PARTS ОЕ EQUAL AREA. 


= п a пш =: 


Let ABCD be the eirele, to be divided into 
five parts of equal area, Divide the dinm- 
eter, AD, into a number of equal parts twice 
as great ns the number of parts desired iu 
the cirele—in this ease, five. 
points as shown, From 1 ns n center, draw 


C 


e 
Dividing a Circle into Parts of Equal Arca 


à half-eirele through A and ? on one side of 
AD, and from 6 as a center, strike a halfs 
circle through 2 and D, on the oppositeoside 
of AD. In the sume way, taking as centers 
зяпа 7, 3 and 5, and 4 and 9, the remaining 
half-cireles are drawn, giving the required 
equal areas, 
oe 


OIL THAT COLD WILL NOT AFFECT. 


It is often difficult to keep- machinery 
properly oiled in coll wegüther, as the oil 
freezes in the oil holes amd the cups, ати] 
the oil upon the ways of Ale lathe anid 
planer becomes stiff, causing the machines 
to work hard. A goad ol) for winter use is 
made by mixing graphite with cylinder oil 
until in a thick or pasty consistency, and then 
adding kerosene until it flows freely. This 
oil will not become stlff at 14 degrees below 
zero, and is valuable to those operating ma- 
chinery. сотке or in coll shops.—Contrib- 
uted by Paul 5. Baker, Muscatine, Tow. 

е — 


(Conerete whieh is well-proportbenid will 
safely withstand a crushing strength of 50 
tons per square foot, it is sail. Most Amer- 
lean eities limit it fo 16 tons per square 
foot, however, iu their building hiws. 


xumber the 
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CEMENT FOR LEAKS IN IRON PIPE. 


A cement for closing leaks in iron pipe 
consists of coarsely powdered iron borings, 
^ Ibs.: powdered sal ammonine, 2 o#.; sul- 
piur, | ox, and water sufficient to moisten 
it. This composition hardens rapidly: but 
if time ean be allowed it sets more firmly 
without the sulphur. It must be Wsed ns 
soon ss mixed, says the Mechanieal Engi- 
тичу, 


TO MAKE GAS ENGINES NOISELESS. 


To make a gas engine dioiseless, the fol- 
lowing simple devices can /be introduced by 
anyone at a small expense, says an English 
journal: A pipe split for a distance of about 
sü inches Is attached to the end of the eX- 
haust, with the split. end upward. Begin- 
ning at the dower end of the cut, which 
ишу best be aile by a saw, dividing the 
pipe «афо two/halves, the slotted opening 
Is widened ont toward the top until it has 
a width са] to the diameter of the pipe. 
The puff of the exhaust spreads out like а 
{аш and the discharge into the open air 
fikes place gradually. The effect produced 
is soid to be remarkable, but it depends 
somewhat on the flare of the tube, 


SAFETY FIRE BUCKET TANK. 

The fire bucket is a constant temptation 
io the workman who happens to need a pail 
anid cant tnd one handy. The tre buckets 

: to be of use when really 
must he in 
handy plices, If they 
are set nround on the 
floor they are either in 


needed 


the way or soon dis- 
appear. If hung up on 


nails or hooks or placed 
on shelves they dry out 
and are often found 
empty and ready to fall 
to pieces when the fire 
comes, An Eastern coll- 
cern has conceived f 
practical soiution of the 
fire pail problem by 
using a wnlvanized iron 
tank partly. filled with 
water in which the 
pails are kept. A lid to 
tle tink keeps out. dirt and prevents evap- 
aration, 
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FLANGED WHEELS. 


Faulty Systems and How They Could Be 
Improved 

The flanged wheel, undoubtedly, is very 

destructive in its effect upon a belt. Some 

manufacturers of belting state in their con- 

tracts that the radial flanges often used to 

keep belts on pulleys shall be dispensed 


with. The fanges are used oftentimes siin- 
ply to overeon some imperfection in the 
allznment of the wheels or shafts. Again 
they are cmiployed to gnide the belt cor- 
rectly on a wheel which is of too small 
diameter, too wide or too narrow, or iu 
Which the belt svstem itself is defective, 
and the belt cannot be kept in proper line. 
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There are several reasons why the shoul- 
ders or flanzes of wheels are often seen in 
use, even in these пата of apparentiv për- 
fected power and transmission, Of course 
the effect upon the leather, rubber or can- 
vis belt of the flanges is to tear and wear 
the edges In a short tinie—&sornetimes jin а 
very few weeks after the belt is installed. 
In the cuts are shown some illustrations of 
defective systems of flanged wheels that 
came to notice recently, 

The wheel system shown in Fig. 1 was 
found in use in à flour mill. There had been 
considerable trouble in keeping a certain 
belt in line on some overhead shaft wheels, 
and in order to overcome certain other de- 
fects à wheel was put on with the flanges 
as shown. The result was that the belt 
4taved on the wheels, but it constantly 
rubbed against the flange, as at A, result. 
ing in ruinin:z that/jedze of the belt in a 
short time. Same overhauling wns done, 
ind the belt was caused to run within the 
пп ез but still it rubbed against the side 
of the flange, as at B, Fig. 2. In course of 
time the edge of the belt was wrecked and 
п new belt bad to be put on. The error 
in the flunge gystem of deflectinz the course 
of n belt is that the flange has to deflect 
the belt after the belt has already taken Its 
zrip.on the wheel, The way to deflect a 
helt on a wheel is to exert the pressure upon 
lt sidewise to the right or left, so that it 
Will pass to the wheel spirally. This is 
done by applying the pressure before the 
helt gets bold on the wheel surface. The 
пп е cannot do this, Fig. 3 shows the belt 
passing to the wheel, contacting with the 
Вап E. ‘There are occasions on which the 
fülunges happen to come right, and the belt 
takes its course without danger of being 
worn by frictional contact with the wheel 
sudes, But this is rare. Usually the flanges 
ereate trouble, more or less. 

A system of right-ongle drive was fitted 
up in a machine shop, as in Fig. 4, with 
the flanged wheels C. ©. Many have used 
this form of drive, and usually made the 
belt stav on the wheels without the use of 
flanges on any of the pullers. Sometimes 
when the system is installed and apparently 
complete, it is found necessary to turn the 
belt in the opposite direction, causing the 
helt to run o. Then the flanged wheels 
are clapped on. The driving pulley In this 
ayatem is marked D. The pulleys C, C, turn 
in opposite the shaft, and 
therefore need to be on independent sleeves, 
with o collar on each side of each sleeve, 


directions pti 


POPULAR MECHANICS. 


This system is sometimes used instead of 
the half-cross method. The belt, however, 
has to be twice the length than for the direct 
driving. With proper setting the system can 
be run readilv without flanged wheels. 

In another establishment a belt was ñp- 
parently laboring along between the fanges 
of a wheel, as nt F, Fig. 5, and the floor 
and parts of machinery just below were lib- 
erally sprinkled with the grindings of the 
costly leather belt, chafed from the edges 
by the flanges. Ап inspection quickly de- 
termined the cause. The shaft carrying the 
wheel F, was quite a distance out of line. 
The pulley, without its flanges, was unable 
to retain the belt on. Therefore, rather than 
re-adjust the shaft, a pulley was keyed on 
With flanges. The flanges kept the belt on, 
but the effect upon the belt was beginning 
to tell, and no doubt bv this time the belt 
is upon the waste pile of the shop. A little 
re-adjusting of the shaft, making the par- 
allel alignment true, would have overcome 
the defect at once and for good. The driv- 
ing pulley of the system, G, was likewise 
flanged. The half-erossed belt running upon 
flanged wheels with disastrous results to 
the belting was found also in a number of 
cases, Some of the highest grades of belt- 
ing were receiving unjust treatment from 
these flanges, 

In the half-erossed system, heavy belts of 
narrow width are of course the best. For- 
tunately, the heavy, narrow belt is not so 
readily torn and worn by the fanges. Often 
the tough little double belt will run for i 
long time, grinding against the flanges, be- 
fore signs of wear are observed, But even 
the double belts, tough raw-hide belts, and 
belts made specially to resist wear and tear, 
cannot stand the cutting. brenking, grind- 
ing, chafing flanges indefinitely. The cone 
pulley is, in one respeet, a form of flanged 
wheel, for the renson that one side of the 
wheel in use must always be provided with 
a higher shoulder than the other side. Yet 
it is тегү seldom that the change or the 
cone pulleys destroy belting. As the flange 
or shoulder exists on one side only in each 
instance, it is possible to adjust the system 
so that the belt will always run so as to 
clear the shoulder. In the cone wheels the 
faces are made flat or parallel, ns a rule. 
In special cases, however, convexing is ad- 
vised. Such faces are also made with re- 
cesses, but so slight that the fact is scarcely 
felt by the belt. It is the abuse of the cone 
wheel that causes trouble with the belts. 
lhe one-cone wheel system, adjusted in the 


141 


manner shown in Fig, 6, was found in a 
wood-working establishment. The outer 
pulley surfaces of each wheel at both sides 
were flanged at Н and 1. The shaft car- 
rving the lower cone was out of true, and, 
to further add to the complications, a shifter 
was in use at J, manipulated by the lever 
and rod K. The belt was constantly abrad- 
ing against the flange, amd gave signs of 


А: 


Fig. 10 


Fig. 9 


brenking and tearing. The edges were 
seraped badly. When asked why the shafts 
were not properly lined so as to overcome 
the trouble, the response was that they did 
not have time to fix it. Belting is an ex- 
penalve proposition. It will pay to take the 
time, 

As to building up wheels with flanges, 
this ought not to be encouraged, Yet there 
are occasions in which it 1s perfectly proper 
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to use the flanged wheel. It Is wrong only 
When some one claps on a flanged pulley 
to keep a belt in line when the belt runs 
untrue becouse of defective adjustments of 
the shafts or wheels, or the belt unions are 
unevenly closed and the belt wabbles as a 
result. 

In Fig. 7 is n drawing of п home-made 
flange. The flange proper is L. and is part 
of the side which may be adjusted to the 
interior disks, so ns to form the flanged 
wheel of the pattern. shown in Fig, & The 
flanges are marked M, M. The disks are of 
wood, turned from hard stock, to right size 
at the nearest wood-working shop. ‘The 
disks are bored through for the bolts of the 
flunges, and quite a substantial flanged 
wheel results. 

Fig. 9 is n sample of what we often sec, 
It is a piece broken out of the flange of a 
Wheel, This fracture makes a rough place, 
and unless a remedy is sought the sharp, 
ragged edge will cut and ruin the belt. 
Broken pieces are sometimes riveted back 
in place. Fig. 10 is n sketch of the one- 
fange wheel. The flange is marked R. This 
ivpe of wheel may be found in service in 
some places.—"“Traveling Machinist.” 

— eee ~ 
RAISING A HEAVY TIMBER WITHOUT 
TACKLE. 


ЕЙ шщ за Å å сис нисан 


A heavy stick of green timber 12 in. x 14 1n. 
4nd 48 ft. long was roised to n height of T 
ft. 6 In. in fifteen minutes without tlie "se 
of tackle by C, J. Case of Tror. Ea. aud 
one assistant. The timber was ralsed As 
shown in the sketch, by еви wing it and 
building up a crib of blocks; henenth it. 
Each time one end of the timber sent up 
anew block was placed, the work /proceed- 
ing in this manner until theedesired height 
was attained. 


WEDGE FOR HAMMER AND TOOL 
HANDLES. 


An English tool maker has put on the 
market л metal wedge for securing heads 
of hammers ond «other 
similar tools, „А mnl. 
leable iron wedge is pro- 
videl with а short trav- 
erse slot at its thicker 
end, This wedge is driv- 
en into the shaft of the 
hammer, and a staple is 
then driven in astride 
the slot, its ends open- 
ing out ns shown in the 
accmupanying — illustra- 
tion, thus preventing the Avedge from eom- 
ing loose, 


ROOFING PAINTS MADE OF GAS TAR. 


The following recipe is опе of the very 
best for a reofing paint made of gas tar: 

Take 20 lbs each of coal tar piteh and 
cheap asphaltum; melt and boil slowly over 
a slow fire for five hours; add 5 gals. boiled 
liuseedooll, and then add slowly 10 lbs. each 
of red lead and litharge. Boil three hours 
longer, Take from fire nnd thin, while still 
warm, with enough turpentine or benzine 
to make it work freely, 

This is, however, a rather expensive paint 
апа also considerable trouble to compound. 
A much simpler and at the same time re- 
liahlé paint may he made as follows: 

Take 3 gal liquor coal tar and mix with 
it 1 gal. benzine nsphaltum varnish, whieh 
шау be thinned with either turpentine or 
benzine to working consistency. 

An excellent flux for copper, tin or ar. 
senile is powdered flint glass. 


Raising а Heovy Timber 
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COMPOUND FOR USE ОМ COMMUTATORS. 
A good compound for use on commutators 
Which will prevent them from sparking or 
cutting and will 
keep them in 
gowl shape, is 
Hide ns follows: 
Two parta of 
the best рита е 
wax melted and 
allowed to come 
to а slow boil, 
into — У ГОГ is 
Stirred one part 
of baking sodi. 
stir for two min- 
p utes nnd add one 
part of the best 
and nest grapli- 
ite, Reep stir- 
ring amil let re- 
main over the fire 
for three minutes, 
Pour into mold. 


inii re era Se ae re IRURE 
pes choc eee one ЕЕЕ а о 


E. "emu. e 


Any sort of in 
moll mar le 
usei, The one 
shown — in the 


sketch is used by a 
correspondent a of 
Power, and niolds 
п stick 9O in. long 
and 1 in. in diameter. Cut up into sticks 
4144 In, long and wrap separately; in tinfoil 
until needed. Treat commutator lightly 
once in awhile. 
-—— 9 
ANOTHER METHOD OF USING SAND- 
PAPER, 


Fold the sandpaper 1three-plv. Face a 
piece of common rubber of suitable size 
and an ineh in thickness. ^ Place the sand- 
paper on the work, and upon this the rub- 
ber, and begin work.—Contributed by C. T. 
Truesdale, Sharpsville; Ри. 

атинча. a — 


HARD SOLDER FOR SILVER. 


Equal parts of silver and brass wake a 
good, hard Soller for silver, which will fuse 
much easier however, by the addition of 
1-16 part of zine. 

In sollering either silver or gold it is well 
to draw the solder into n wire, or te flatten 
between rollers sid then cut into small bites, 
Which may һе used as required. To per- 
form the work first join the parts to be 
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soldered together with fine, soft wire. Have 
ready some finely powdered borax, well 
moistened with water, iuto which dip a 
camel's hair brush, amd touch the joint to 
be soldered, placing п little solder on the 
joint. Apply a large piece of charcoal to 
the joint, and then with a blowpipe and 
limp bow upon it through the flame: until 
ilie solder melts. 

lo cleanse the article after the soldering 
has been done heat It red hot And let it 


eool Then boil it in alum water contained 
in an earthen vessel, The cleansing will be 
perfect. 


A GOOD SPIKE PULLER. 

The spike puller here illustrated is made 
of a 215-ft, steel bar in the form shown at 
Fig. 1, and has a elevis made os shown in 
Fiz. 2, and measuring at the side 3 in., and 
ut the ends 1!4 in. The method of attach- 
ing the elevis. to the steel bar by means of 
п pin is потуг at Fig. 3, while Fiz. 4 shows 
the position of the tool in use. This is an 


% 
» 


exeelient too! for the purpose, and will pull 
rusty spikes ns well as new ones.—Contrib- 
uted by C. T, Case, Troy, Pa. 
— — enm an 

The best varnish for iron is a thin cont 
of red lend, laid on and allowed to dry, 
then one or two coats more added. Allow 
cach coat to dry before applying another, 
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HANDY DRILL FOR ALL-AROUND WORK. 


A drill which is handy for all-around work 
is made of a piece of one-inch gas pipe, A, 
12 in. long and cut eight threads to the inch. 
At the end it is flattened for a key, К, which 
holds the feed handle at B. 


A Handy Drill 


A piece of 1-in, iron 16 in. long, headed and 
drilled, is used for the drill spindle. If de- 
sired the hole may be made square by heat- 
ing and punching with a square punch, To 
avoid twisting of the spindle, the part, D, 
is 2 in. long through the threaded part. The 
block, E, is of hardwood, 4x4 and 24 in. long, 
both block and drill being bolted down solid- 
ly to the bench. A correspondent of the 
Blacksmith and Wheelwright says the drill 
is easily and cheaply made, 

n a 
TO МАКЕ A HANDY BAG OR SACK 
HOLDER. 

A simple, cheap, easily changed device for 
holding sacks and bags filled from a tube 
ін described im 2 the 
American Miller: Take 
a piece of good, sound 
Hank 114 or-2 iny thick 
and 14 in. square, Draw 
a circle un eenter of 
plank the size of the 
lower end of the tube: 
draw- another 3115 in. 
larger than the first and 
siw out as marked. A 
blacksmith can put on a 
band of *4x3-16-In. iron, 
to / prevent = splitting. 
Have the band placed 
even with the lower 
sikle aml round off the 
upper edge, Drill three 
i-i. holes through 
band and wodd, and equal distances apart, 
ard three corresponding holes in bottom of 
tube. This collar will fit a 48-in. tube. 
Three 2-in. buggy tire bolts and nuts will 
hold collar on tube. 


copay 


A 13-In, collar is best for 100-lb. sacks, 
and a 14-in. collar for 140-10. sacks, outside 
diameter. 

—(' M ——————— 
BEST WAY OF TURNING A CORNER IN 
TELEPHONE CONSTRUCTION. 


In constructing rural telephone lines A 
little practical foresight will greatly reduce 
expenses, Our illustration shows a method 
of turning a corner, which, says the Tele- 
phone Journal, is the very best. 

А, B and C represent the turn in the 
road and b represents the corner pole, 
Upon b two crossarms are mounted at right 
angles, x and y, so that y 48 parallel to а, 
and x toc. The wires M and N and m’ and 
n' are run in the usual manner and dead 
ended at the knobs at the crossarms at b. 


Insulated wire, which renders the possibil- 
ity of crosses from any cause almost im- 
possible, should be used to cross connect the 
lines, This construction reduces the cost, 
does away with more than one guy wire 
and gives the best efficlency attainable, 
а —— 
HEAVY FLOATING BODIES TRAVEL FAST- 
. ER THAN THE CURRENT? 


Referring to the article on “Speed of Float- 
ing Boats in Flowing River," which appeared 
in the February issue of Popular Mechanics, 
В. F. Curtis of Cheney, Wash., makes the 
assertion that heavy floating bodies travel 
faster than the current, and cites us to an 
experience of his own in proof of his asser- 
tion. Mr. Curtis says: 

“T at one time came down a swift river 
in à boat and caught up with a raft of saw 
logs. I stopped rowing to ent my dinner, 
and the raft of logs left me 200 vds, behind 
in thirty minutes. I had to row hard to 
catch up with the raft, and when I reached 
it, I tied my boat to it and made better 
speed. This proves that heavy floating 
bodies travel faster than the current." 
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INSULATING STEAM DOMES AND PIPING 
WITH HAIR FELT. 

Where a high pressure is carried ond 
there is consileriüible hent radiation it is 
чопони to cover steam domes amd piping 
with мчч insulating material. A 
correspondent of Power tells bow le covered 
iwo steam domes and a large amount of 
а.а, piping with hair felt, The domes in 
question were 4 ft. 6 in. high by 4 ft. wide, 
ard to cover them one would proceed as 
follows: 

Aromi each dome fit asbestos board 14 
in. thick and wire it on securely. Cut 16 
pieces of wood 14) In, square, 4 ft. & In. 
long, and each 


having three slots eut in 
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the boilers are onder steam, the tempera- 
tire of the boiler room will be reduced and 
made more comfortable, and fuel expense 
will hw lessened. 

(Cover piping in the usual manner, except 
in applying the asbestos paper, Cub this into 
strips wide ени to go aronnd thè pipe, 
wet it amd wrap around the pipes, It will 
not need twine to hold it if put ou while 
wet. Cover the asbestos paper with huir 
felt and then another laverca 1ahestos paper 
to give п smooth surface, amd finally the 
nent Covering of canvas. 

— —  —" YA 

To remove ink stains from ivory use re- 
penutedlv п solution of quadroxalate of pot- 
ash in water. 


Covering a Boller Dome With Hair Feli 


= 


them (Fig. 2) 4 in. long and 5 in. deep. 
Set eight of these pieces at equal distances 
around each dome in a vertical position with 
slots toward theasbestosbourd (rig. 1). Wire 
these in place also, and then put on another 
laver of 14 in. asbestos board. Wrap this with 
strong twine, to hold it in place, and then 
wrap on hair felt, 1 laver 115 in. thlek. Wind 
on twine to hold this secure and, keeping the 
surface smooth, cover the bair felt with as- 
bestos paper. and finally cover the whole 
with canvas properly sewed und painted. 
Treat the top of the dome in the same man- 
ner, except that the ashestos should be cut 
bv s paper templet made to fit the safety 
valve, main stop and 2-in. connection, and 
radial strips of wood should be used instead 
of vertical pleces, Fasten these to the ver- 
tical strips with wire nails. Fig. 3 shows 
п sectional view of the covering. With this 
covering the hand can feel no beat when 


HOW TO FIND THE NORTH AND SOUTH 
POLES OF A DYNAMO. 


While the dynamo is in service, bring the 
north-seeker end of a compass needle near 
eneh of the poles, Those that attract this 
end are north poles and those repelling it 
nre south pales, 

-m —— ——— 


HOW TO TEMPER SPRING STEEL. 


Heat to a cherry red and plunge into cold 
water, This will barden it: clean with 
emery cloth, To draw the temper, place in 
clean hot sand until the colors run to blue. 
Then place in cold water. Repeat the sand 
process if still too hard. 

iin e 

The 1905 Shop Notes is nn excellent ready 
reference book for emergencies, full of short 
cuts and original kinks. Only 50 cents, 
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FIRST THINGS TO DO IN CASE OF BURNS, 
OR SCALDS. 


Three hisses ure generally recognised: 

l. Simple reddening of the skin, 

2. ACCOMP with the formation of 
lilisters. 

2. Charring of the skin nnd uleerntion 
af all degrees up to complete destruction of 
the part. 

Burns of the second and third degree, 
especially when covering large wrens, re- 
quire immediate medical attendance, In 
severe burns there is Hability to shocks amd 
prostration, The general directions for 
treatment of such a case would be to trans- 
port the patient to a place of safety, then 
remove clothing by cutting away with a 
knife or scissors, If the clothing sticks, do 
not pull it off, ent around it and wet it with 
water or oll, promptiy exclude sir by cov- 
ering the wounded or injured surface, 

As the pain attending a burn is very in- 
tense, care янт be taken not to expose too 
large п portion of the surface to the alr at 
any one time, and to cover as quickly as 
possible with something that will exclude 
the air. This should be done the moment 
the covering is removed, When the burn is 
extensive, expose and dress à small portion 
of the burn nt a time. 

Never bold the burn fo the heat, but 
warn moist cloths nre sometimes grateful, 
especially if wer with a warm solution of 
baking sein (hiearbonate }. 

When п persons clothing entehes fire, 
make him die down lmmediately. or throw 
him down if necessary. Wimp him quickly 
in a blanket, cloak or shawl, preferihly 
some woolen material and smother the fire 
by pressing and patting upon the burning 
points from the outside. Haye water ready. 
ind in removing the wrapping pour the 
wüter over the burning point. 

Serious degrees of shocks usually follow 
such burns. In enses of severe shock it is 
heroic treatment to lay the person on a sheet 
and lower him, elothes and all, into a bath 
Hib full of water, moderately warm, This 
will relieve the pain. wwe shock, 

It is best in these eges noi to attempt 
any dressing of the hurns, simply to cover 
them with adarer of sauze, then a layer 
of lint, over this i laver of absorbent cotten, 
outslle the whole a sheet or blinket, and 
await the arrival of the physician, or trans 
port the patient to a hospital. 

In slight Horns or sends, put a teaspoon- 
ful af baking soda in a pint of toiling wi- 
ler; stir well: in this dip a piece of lint and 
carefully coter the hurns and есле 
Places: cover this with absorbent eotton, 


und finally wrap with the trinngular or roll- 
er bardage. 

In mere severe cases, saturate link with 
perfectly fresh salad oil, olive oll, sweet oil, 
vaseline or petrolatum. In the absence of 
these, the white of an emm may be used, 
A very сешшоп practice is to apply carron 
oll (equal parts of raw linseed) oil amd lime 
water). ln absence of oils, dust the burned 
part with віла, four or toilet powder or 
if nothing else is available use moist earth 
or clay. Cover the whole with a layer of 
lint, over this a layer of absorbent cotton, 
and finally wrap with a triangular bondage. 

Burns from caustic Ive, strong ammonia 
and similar substances, should be first thor- 
oughly flooded with water and then with 
vinegar, ani subsequently, treated as If 
burned by fire, — Burns from acid, vitriol, 
ete, should be first foaled with water and 
then washed with a solntion of baking soda 
or lime water. If notlünz else is avallable, 
take chalk, tooth powder or a portion of 
mortar from the wall, ernush it and stir it 
"up with water and apply on lint te connter- 
псі the achi. After washing, trent as а 
bhurn by fire. 

Use a weak solution of washing or biking 
soda inm the case of drinking an acid. For 
other burns of the inside of the mouth or 
thront caused by drinking hot fluids or swal- 
lowing chemienls, npply oil or the white of 
an. еру, by drinking, or pouring from a 
apoon, In the ense of caustic potash, am- 
monia and the like rinse the mouth and 
throat with weak vinegar, If a fragment of 
lime gets into the eve, dont try to take it 
out but flush with water and lathe it with 
diluted vinegar or with lemon juice, a tea- 
apoonful of either to a cup of warm water, 

In cases of frost-hite, carry the patient 
to п closed room without п fire, undress 
enrefullv. nnd rub the frozen parts, or the 
Whole body with snow or bits of lee, other- 
wise put patient in cold bath, keeping up a 
Vigorous rubbing of the surface mnffeeted; 
warm coffee or tea тат be given as a stimi- 
lant. If the person has ceased breathing, 
use methods of artificin] respiration, As the 
patient revives, carry him to n room slightly 
warmer, and cover loosely with a blanket. 
Afterward rub with a cloth wet with warm 
water, whiskey, or with diluted alcohol. 

Treat cases of sunburn ss mihl sentids, 
covering with п wenk solntion of banking 
soda, oils, vaseline, or with white of an egg, 
then with lint and bandage. 

When users of wool furnaces experience 
difienlty with creosote dripping from the 
«mokepipe, the simplest remedy is to re 
verae the lap of the pipe, so the condensa- 
tion will drip into the furnace, 
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HOW TO SOFTEN IVORY. 

Into 1 qt, of vinezar slice b I of man- 
drake. In this iininerse the ivory imd let 
it stand 45 hours in a warm place, At the 
end of that time it will be possible to bend 
the ivory into auy form desired. 

—— A N ——————— 


AN EASY RULE FOR CIRCUMFERENCES. 


The rule that 11-14 of the diameter equal 
l4 of the circumference is close enough for 
amy business calculation, and will often save 
much figzuriuz.—Contributed by C. J. Cause. 
Troy, Pa. 

фран. 


TO REMOVE STAINS FROM MARBLE. 


Take two parts of soda, one of pumice 
and one of finely powdered chalk. Sift 
through n fine sieve and mix into a paste 
with water. Rub this composition all over 
the marble and the stain will bé removed, 
Wash it with soup and water, and a benauti- 
ful bright polish will be produced, 

— 


HOLDING DOWN WORK IN SHAPER AND 
PLANER VISE. 


Strips, such as shown in the sketch. Af- 
ford a simple means of holding dowi work 
in shaper or planer vise, Small. паты 
grooves are planed 1-16 in. wide in the faces 
of both jaws of the chuck, amd the. ronn:d 


Holding Down Work in Bhaper and Planer Миз: 


edges of the strips. if made to fit, will not 
kick up. sys a correspondent of the Amer- 
нап Machinist. The grooves are so small 
that they «lo not injure work held directly 
against the faces of the jaws. The strips 
con be placed so as to accommodate idiffer- 
ent helghts of parallels and different thick- 
nesses of work. 
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TO CONVERT AN ALARM CLOCE INTO AN 
ELECTRIC ALARM. 


An ordinary alarin clock may be converted 
iuto n very satisfactory aml efficient elec- 
trie alarm by the method here illustrated: 

The device consists of a segment of wood, 
A, having its radius equal to that. of the 


р Tu m IL ETSI TEES 
iu ata aas a det 


NE a ЖУ, 


An Electric Alarm 


interior of the clock, so па to fit snugly 
against it. To this segment the brass 
spring, B. is attached by two brads, and to 
this spring the insulated wire, W, is sol- 
dered. The segment of wood is then glued 
to the interior of the clock in such n posi- 
tion that when the alurm spring, M, unwinds 
it Will press against the brass spring, Н. 
A small hole, X, is made in the bottom of 
the clock, through which the wire, W, is 
passid. Care must be taken to insulate the 
bass spring, B, and the wire, W, from the 
rest of the clock. The clock is then mounted 
upon a suitable base, aml the wire, W, is 
missed beneath this and attached to the 
binding post, O. A wire from the binding 
post. P, is passed through n hole in the base 
nml wound about one leg of the clock at C. 
An electric bell and a dry cell are attached 
in series with the clock by the two binding 
posts, and the alarm is wound up. As the 
spring, B. and wire, W. are insulated from 
the rest of the clock no cirenit is formed: 
hut when the nlarm goes off the spring, M, 
unwinds nnd forms a contact at B, thus 
completing the eireuit.—Contributed by Mil- 
ton F. «іеі, Chicago. 
lpi _ 
Shellac may be bleached by exposing in 
thin threads to the atmosphere. 
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WITH PINS, STRING AND COM- 
PASSES. 

Take a string and make a loop one inch 
long. Stick pins at the points D and IY, 
Fig. 1. Put the loop over the pins, and, with 
a sharp pencil cateh the loop and run the 


Fig. 1 With Pins, Hiring and Compasses 


pencil along it. Ellipse 1 is drawn, Use the 
sume loop, putting pins at the points, C and 
Cnr nnd draw ellipse 2. With pins at B and 
B' curve 3 is made, Placing the string over 
а pin at the center, O, we get with radius OA, 
curve 4, a circle. The points B and B' and 
C and С", ete, are enlled foci of their re- 
ресе ellipses, This work depends upon 
the law that the sum of the distances of any 
point on ihe curre from the foci is always 
the same: for example, taking curve 2, BF 
plus FI, is the same length as BE plus КИ", 


Fig. 2. With Fins, Btring and Compasases 


To draw a curve (ellipses Hke Fig. 2, when 
the length, AG, is known, proceed as fol- 
lows: Divide the line (axis). AB, into three 
equal parts bx points E and F. From E and 
F as centers, and a length equal to one-third 
AB, draw the circles ТЕС and HJE. Through 
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C and D, where the two cireles intersect, 
draw Có, CH, DI and DI. From C as a 
center, strike the curve GH, and from D as 
i center draw the curve LI. AGH—BJI is 
the required curve or ellipse.—Contributed 
hy C. L. Truesdale, Sharpsville, Pa. 


—— —— ——— 


HOW THE STEAM TURBINE OPERATES. 


Usually the explanation of the operation 
of a steam turbine is “written во von can't 
understand it; the following, condensed 
from the Engineer, London, is a clear and 
simple explanation of 1 complicated gues- 
tion: 

We take the Laval turbine ns tlie simplest 
tvpe of the machine, In it steam, as is well 
known, is allowed to blow against vanes on 
the rim of a wheel. These үлпек are cupped 
in order that the steam recoiling from the 
wheel may return, so to spenk, on itself. 
Very little thought is required to show that 
if the curve of the cup is of the proper shape, 
and the tangential velocity of the cup—that 
is to say, the speed with which it moves 
away from the jet—is half that of the Jet, 
the steam will leave it without any velocity 
whatever, and the whole of the energy In 
ilie jet will have been transferred to the 
wheel Now, at this point the circumstance 
that steam is an elastie fluid comes In to 
cause mental confusion. It is hard to credit 
the statement that an elastie fluid can really 
leave anything with which it has been in 
contact without velocity. The fact which 
our readers must get into their heads is that 
in the Laval turbine the working steam is 
not an elastice fluid, and bas no pressure. To 
make this clear, let us suppose a Laval wheel 
of 100 horsepower using 20 lbs. of steam per 
borse per hour, that is to say, 2,000 Ihs.; and 
per minute, lenving out fractions which we 
do not want, 33 lbs; and per second a little 
over half a pound of steam. Sow, the steam 
issuing from the boiler has а pressure of, 
say, 150 lbs., but it is permitted to escape 
through a diverging nozzle, and the pressure 
is all expended in imparting velocity to the 
ateam. Let us divest ourselves of nll ordinary 
concepts about ateam,and fancy that it ceases 
to be a fluid exerting pressure and becomes 
a torrent of very fine shot projected at a 
velocity of about 5,000 ft. per second, or 
nearly twice that of a ritie bullet, against the 
vanes of the turbine, We have no longer an 
elastic fluid to deal with; we have half-a- 
pound of something which may be regarded 
as golid--at least, in the sense that the water 
in а Pelton wheel is solid—moving at the 
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enormous velocity we have stated, The work 
done by the steam entering the nozzle Is en- 
tirely expended in pushing the molecules 
away in front of it throuzh the nozzle and 
out at the other end. Each group of mole- 
cules, in a sense, acts the part of the charge 
of powder in a rifle to make those in front 


of it fly faster. To put the facts in another 
way, the result is just the same az though a 
stream of fine sand fell into n steam Jet, 
The jet would impart its energy to the sand, 
and if the sand were directed into the Yanes 
of a Laval turbine it would cause its rota- 
tHon. Instead of eand we utilize the mole- 
cules of the steam. With these facta before 
us, we see why the velocity of the rotating 
Wheel of the Laval turbine must be so high. 
It has to attain a speed of about 2,500 ft. 
per second, or over 1,700 miles an hour, in 
order that the whole of the energy шау be 
transferred to the wheel. It will be under- 
stood that, as far as the wheel is concerned. 
the steam has ceased to be an elastic fluid. 
It may be considered in the light of à show- 
er of fine projectiles impinzing on the vanes 
at an enormous velocity. Hence the revolu- 


tions of even as much as 30,000 por minute, 
in the smaller turbine. 


The same effect takes place in the Parsons 
type of turbine, but the action is masked by 
the absence of the diverging nozzle. Diver- 
gence takes place inside the wheel casing. 
the steam expanding from step to step dow: 
wards. Quoting from Mr. W. F, Durand, an 
American engineer, we may say that, in tur- 
bines of the Parsons type, “the steam rushes 
from the steam supply to tle condenser 
through the annular space between the wall 
of а long cylindrical casing and the con- 
tained rotor, increasing. the cross-sectional 
area from the entering to the delivery end. 
This annular space thus constitutes In. effect 
4 gigantic nozzle within which the steam is 
continually undercoing transformation as it 
passes from one end to the other: that is 
to Say, if censes by degrees to be an elastic 
fluid and becomes instead а furious torrent 
of molecules. 


It 15 not necessary here io refer in any 
detall to the precise way in which the flying 
molecules of steam transfer their motion to 
the, vanes, The major diffculty met 
with by those who want to understand 
the steam turbine is how n free elastic fluid 
enn transfer its energy to n rotating wheel, 
The only way out of the difficulty is to say 
that the steam is not an elastle fluid, but н 
current of flying moleenles—none the less 
molecules capable of mechanical action be- 
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cause they are small almost past the pos- 
sibility of conception. 

The initial perplexity in thinking about 
the steam turbine lies no doubt in clearly 
seeing how pressure--potential energy, to 
use what is little better than scientific jar- 
gzon—cean disappear and turn up in another 
form as kinetic energy. But when we dive 
а little below the surface it will be seen 
that, according to received theory, pressure 
Itself is nothing more than the result of the 
impact of flying moleeules-—in fact, the whole 
energy stored in any volume of steam or 
other gas is always essentially kinetic. To 
pursue this branch of the subject would, 
however, lead us away from the purpose 
Which we had ln view in writing this article, 
Малу шоге patents will no doubt be taken 
out, but in so für as these refer to principle, 
anml not to detail, the Inventor will do well 
to keep the facts constautivy in mind. The 
steam must be worked in such n way that 
while its molecules will always tend to move 
in. right lines, they will give up thelr energy 
iu the form of centrifugal effort, or recoil, 
according to the type of turbine In which 
they act. The ruling principle is always that 
we have a molecule, or n pound, or a ton, 
of steam, moving like a bullet at a velocity 
of 5,000 ft. per second, and we want to take 
all that motion out of it, transferring it to 
the rotating wheel It is not, perhaps, easy 
at first to master the idea that steam can 
ever cease to be an elastic fluid exerting 
pressure in all directions: but once the facts 
ure grasped, the whole theory of the action 
of the steam turbine becomes intelligible. 


00 on cene | — —— —— 
REPAIRING THE LUBRICATOR. 


A lubricator which bad frozen and cracked 
in two places and would not hold after hav- 
ing been fixed by the 
tinner а number of 
times was finally dis- 
posed of by а corre- 
spondent of the Amer 
lenn Miller in the fol- 
lowing manner: 

A tin ean, eut in half, 
just fitted the bulb or 
condenser. On top of 
this was poured babbitt. The arrangement, 
it is said, does not make a stylish appear- 
anee, but is О, K., and does not leak. 

— -mi = — — — 

Shop Notes, 1905 edition; 200 pares; 385 

illustrations. Only 60 cents. 
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HOW TO MAKE A REDUCING VALVE. 

lo make the reducing valve shown here 
take a globe valve and file the stem so it 
wil. slide easily in the bonnet. File the 
base of the bonnet so a piece of brass pipe 
6 in. long can be pinned on it. The body 
is thus formed, and it is now necessary for 
it to be steam-tlelit. 

Fasten an iron washer on the valve stem- 


Reduging Valve 


top, and on top of the iron washer fasten a 
leather cup washer. Place л spring. on top 
of this and on the spring plice a, piece of 
sheet metal for the adjusting serew to rest 
оп. А valve wheel fastened og] a piece of 
steel, as shown, will serve for this, Just 
Above the eup-washer make 4 connection 
with the outlet of the valve and the body: 
this balances the pressure. A correspond- 
ent of Power says lie hos used such n valve 
on both steam and water with cool results. 
Pos E 
HOW ТО МАКЕ BLUE OR ANTIQUE COP- 
PER SCREWS. 

Stand amw bright screws on the bends on 
top of a steve; put a little oil on them: 
cover And heat until they are the eolor de- 
sired. The color will not rub off.-—Contrih- 
uted by C. Р. Case, Trov. Pn. 
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TO CLEAN MARBLE. 

Mix up a quantity of the strongest soap- 
lees and quicklimie to the consistency of 
milk: Шу it on the stone for 24 hours; clean 
it and it will appear as new, To further 
mnprowve, rub with fine putty powder and 
olive gil, 

„ы _———— Шш —— 
HOW TO COVER A BUGGY DASH. 

For this job a tool made of a piece of 
plow steel and like the one shown in the 
sweleh will be necessary, Lav the frame 
of the dash on the leather and mark along 
it with п lead pencil the places where the 
stitching is to be done, Allow 3-16 in. on 
the inside of the stitehing for drawing, but 
none on the ovfsile of thé frame, where 
the marking should be exactly at the edge 
of the frame. 

When through markinz remove the frame, 
parce the points of the tool on the pencil 
mark, aud strike/the two with a hammer, 
making 10 ör 12 perforations at a time, In 
ihis manner go over all the pencil marks, 
placing nn outside tooth of the tool in the 
last hole made each time the tool is lifted, 
uas th ШОЕ, 


we in n 
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Tosi For Covering Dashboard 


If both aides are to һе covered with 
leather, says the Blacksmith and Wheel- 
wright, tack the two pieces together before 
starting and punch beth at the same thine, 
If one side is of duck make holes in the 
duck with needles while stitching, drawing 
tightly all the while, and vour dash will 
look like machine work, if the job has been 
carefully clone, 

ee aiii ali 
ETCHING ON STEEL. 


For өс mines, dates or designs on 
atee] use iodine. 2 parts: potassium tlodide, 
o parts; water, 40 parts, 
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YOUNG AMERICA 


BOY'S HAND-POWER AUTO. 


The picture shows what s nine-year-old 
bow at Oakland, Cal., constructed, His name 
is Earl Clifford. Не took a coaster wagon 
and by means of a bamboo lever placed ver- 


tically and operating a short lorizoutally 


working woolen “driving red.” connected to 
an iron crank fastened to one rear wheel, 
sSnececdoed in producing a machine that 
makes quite коой speed. The illustration 
shows the arrangement, which ппу bright 
boy can make with a few tools. Earl made 
this wagon motor without any suggestions 
or aüssistunee from anvole. 
——— афв 


HOW TO МАКЕ A PAIR OF DUMBBELLS. 


Any boy ean make a pair of dumb-bells 
for himself and a lifting weight, also, which 
will do quite as swell wa any/he could pur- 
chase, providing he does his work carefully. 

First procure two large/tin cans, such as 
fruit is often canned in, md cut the ends out 
of each. Shape four round pieces of wood 
just large enough to Tht tightly in the ends 
of the cons and then eut a hole in the cen 


ter of each plece of wood as shown in Fig. 
lL Procure, also, a hardwood tur, the 
length of the ordinary dumb-bell—a length 
of old broom handle will do serte well. 

For filling the cans mix one; part of 
cement with two parts of sand and add 
water until it is soft, but still has a degree 
Pack this closelw into the cans 
and insert the wooden disks into the ends 
of the cans. икеме the hardwood bar 
through the holes in the maide disks so that 
it runs еле through the center of cach can 
of cement, ind joins the cans with п proper 


of firmness, 


lenztly of rod between (Fig. 2.) It is well 
to first string the two inner disks on the 
har and then drive a few nails through each 
end of it before pushing into the cement, to 
vive it a grip The disks are then pushed 
along the rod to fit into the open emd of each 
ent. Put a wedge in each end of the can 
to hold the bar in place, The other dumb- 
bell is made in the same manner. 

At this stage let the bells stand for five 
dave or until the cement is perfectly dry, 
then remove bits of wood and tin until 
only the cement is left. Cement dumb-bells 
may be filed into shape as in Fig. 3, and 
painted, also, if desired, 

Fir. 4 shows a lifting weight made of 
coment, Its construction is very simple. 
The cement is packed into п wooden mould 
previously prepared ond an iron rod with n 
ring is thrust in at the top. When the 
cement is dry the wooden mould is re» 
mored, 


Mr CEMENT S 
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HOW TO RID YOUR YARD OF CATS. 


The following is a deseriptlon of a device 
I built at my home in Brooklyn, which not 
oniy gave us relief from the nightly feline 
concerts but also furnished much amuse- 
ment to my friends, 


I first ran two bare copper wires along the 


INDUCTION 
COIL 


ав ар ав ар 


SwITCH 


BATTERIES 
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shock.—Contributed by Charles L. Pultz, 554 
Yih St, Brooklyn. 
———— i 


HOW TO MAKE AN EASEL. 


А strong and substantial easel may be 
imade at home with very little expense and 
no great difficulty. 

Snooth down with a plane, 


four 


pieces 


WIRES 


Electric Apparatus for Driving Away Cats 


top of the fence about one inch apart, fast- 
ening them down with small staples, саге 
being tanken that they did not touch. To the 
ends of these wires | fastened ordinary In- 
ulated bell wire, running them to othe 
honse and connecting them to the upper 
binding posts of an induction coill: I then 
ran a wire from the lower binding post of 
my coil through the batteries back to the 
other lower binding post of coll, breaking 
the cirenit by putting in an ordinary Sitel, 
The more batteries used, the stronger the 
current, The switch should alwars be left 
open as it uses up the current very rapidly, 

When “tabby” is well on the wires I close 
the &s&witeh aml she goes the length of the 
fence їп bonnds, offen coming back to see 
what the trouble is. thus receiving another 


XM 
MEL M. 


Fig:1. 


of pine, 4 ft. long, 4 in. wide and 1 in, thick, 
until suitable for legs. Make three cross- 
pieces, Fig. 1, and join the legs with them 
ив shown in Fig. 2. With an auger bore a 
hole in each leg about 3 in. from the bot- 
tom, and fit into each a little peg, Fig. 2 
for the picture to rest on, The peg should 
be of hardwood so it will not break. 

Cut the handle from an old broom, meas- 
ure off the right length, and put a hinge on 
one end. Fasten this leg on the second 
crosspiece, thus forming a support for the 
two front legs, Fig. 3. The easel may be 
finished according to the individual taste. 
It шау be sandpapered and stained and 
varnished, or painted in some pretty tint, 
or, if preferred, may be enameled.—Contrib- 
uted by б, J. Tress, Emsworth, Pa. 


AAG 


Fig. 2. 
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ТО LIGHT A GASLIGHT WITHOUT 

It is probably 
well known that 
if you rub your 
feet briskly over 
я carpet on a dry, 
сїй day and 
then touch any 
metallic object 
with your finger 
it will emit п 
small spark. The 
following amus- 
ing experiment 
may be done on 
the same princi- 
ple: 

Take any small pleee of wire about two 
inches long and twist it around а gas- 
burner as shown at A in the sketch, Have 
the tip of the burner about an eighth of 
an ineh below the end of the wire. The 
wire must be just far enough away from 
the center of the burner to keep it out of 
the flame, or else it will melt. 

Now ке a friend to turn on the gas when 
you nre ready for it. Go around the room 
once or twice rubbing your feet along the 
carpet, When you come around to the gas. 
light touch the point of the wire and if the 
gas is turned on, the light will flare right 
up ns if it had been lit with a match, 

This experiment cannot be done on à 
damp дат or without shoes, and works best 
in cold weather.—Contributed by E. IT. Klip- 


stein. М 
MECHANICAL RABBITS FOR TARGET 


PRACTICE. 


The latest thing in target /practice is n 


mechanical rabbit which Jumps and runs 


like the real thing. "These targets are being 
neal in the shooting schools in England. 
The Sporting Goods Dealer says: Along the 
rround is laid a sort af mininture toboggan 
railway, anni the rabbit is sent flying across 
it hy the foree-of A spring. Of course the 
rabbit hops up. aud down, in the manner of 
n real galloping bunny. What makes the 
matter more confusing is that there are three 
вт targets, and the sportsman never 
knows whieh rabbit the operator, who re- 
lenses them by means of cords, will start 
first, but must be ready to take his shot 
when and where it offers. Another good 
contrivance is the snipe-throwing catapult, 


from which is discharged а tin plate, 
whitened and shaped like a snipe, whieh de- 
scribes erratic curves in the nir simulating 
very well the tricky fight of the real snipe. 
ENGINE BUILT BY A BOY. 


That a boy, and not a large one at Ahat, 
vau master the dificulties of engine /build- 
ing whieh would puzzle many as Ипап, is 
proved in the following illustration. This 
engine was entirely construeted by Alfred 
E. Sharpe, of Elkhart, Iewa, 

The youthful engine builder Is only 14 
years old and he was nearly. a year working 
on it. Many of the parts had to be made 
over several times before he succeeded in 
getting them just right The engine stands 
16 in, high, nnd develops 14 hp, and runs 
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Engine Built by 14-Year-Gld Boy 


smoothly and without noise, He frequently 
belts it to his mother's sewing machine, 
The supporting part of the engine is made 
of babbitt, the cylinder of brass, and the 
rods and other parts of steel or iron. 
РАН 

A steel chimney 230 ft. high and & ft. In 
diameter has just been completed and will 
be erected in Mexico, 


Jeme ттт кш ш 


For more'magazines like this click here => 


454 


CANADIAN LIGHT SHIPS—DIAPHONES, A 
NEW TYPE OF FOG ALARM. 


саа п шшш гласан шшш 


In an address before the Canadian Society 
Of Civil Engineers, tlie president, Col. W. P, 
Anderson, snid: 

"A modern lightship, such as those lately 
moored off Anticosti, and off Lurcher shoal, 
in the Bay of Fundy, is a perfect battery of 
ingenious mechanisms. From the electric 
lights at her mast heads, automatically oc- 
eulted by clockwork making and breaking 
the current produced by a Чупа in the 
engine room, to her moorings, connected 
with powerful automatic buffers and stew 
windlasses to relieve the strain on lier bows, 
slice is full of interesting machinery. She 
is self-propellinz, provided with a powerful 
fog alarm, a submarine bell, and a Marconi 
telegraph instrument. For the design of 
these latest vessels we are indebted to the 
United States Lighthouse Board, whose plans 
were adopted under the conviction that its 
long experience with lightships in the open 
Atlantic was too valuable to be ignored, 

“The first Canadian fog alarms were steam 
whistles. About 1873 reed horns were sub- 
slituted, from motives of economy, а very 
simple and fairlv effective arrangement, pat- 
tented in Canada, being adopted... In these 
machines the lifting of a pistol in а steam 
cylinder compressed air in a large cylinder 
immediately above, and forced it through 
the horn, so that the length of blast Avas 
regulated by the stroke of the steam piston. 
One of these horns has been heard 26 miles 
under favorable conditions. They were mot, 
however, considered first rote for warms, 
nnd when larger grants became. available, 
svrens of the Scotch and English types were 
adopted as the most powerful sound pro- 
ducers obtainable. A first-class English sy- 
ren at Belleisle is operated br alr compressed 
half a mile from the syren, house, the power 
being obtained from a Pélton wheel run by 
water led from the lakes on the hills of the 
island. This installation has run success- 
fully for many years the cost of mainte- 
nance being a mere trifle, 


“The Government ié now substituting dia- 
phones for all the types of instruments pre- 
viously used for fog alarms. These instru- 
ments are claimed to give a very penetrating 
sound. They have the advantage over the 
syren that they can be kept at а constant 
pitch, and if the Canadian patentees succeed 
in producing perfect resonance they will 
doubtless prove superior in sound-carrying 
capacity to any signal yet invented. They 
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POPULAR MECHANICS. 


are run by eompressed nir, and we are in- 
stalling oil] engines to operate them, De- 
cause it is frequently difficult to obtain suf- 
ficient fresh water for steam engines at our 
for alarm stations, The sound is produced 
һу the free vibration in a slotted cylinder 
of a very light slotted piston, the air being 
admitted iu rear of the piston, and escaping 
through the slots, which are alternately 
opened and closed sufficiently fast to’ pro- 
duce a pure musical note, 


ELECTRICALLY OPERATED / STEAM 
WHISTLE. 


Push the button awd blow the whistle, is 
the latest one on thie-buttoti;,— Such a device 
is now on the market, anid the whistle muy 
be blown from is many places in the office 
and factory as there atre buttons established, 
The wiring aystent is simple, being similar 
to that forgmperating a call bell or buzzer 
close at hand. The whistle may be placed 
either dndoeorgz or outdoors, and any required 
distance from the operating key, The stand- 
ard type of whistle for all ordinary pressures 


Electric«Steam Whistle 


of steam is shown in the Illustration. Any 
voltage of direct or alternating current may 
be provided for in the winding of the netuat- 
ing solenoid. The device will operate any 
whistle up to three inches in diameter at 
L50 pounds pressure, If provided with a 
larger valve it will operate a six-inch whistle 
at the same pressure, A recently developed 
use for this apparatus is in connection with 
private branch telephone exchanges, ТЕ en- 
übles the operator to reach parties whose 
duties require their presence in many places 
remote from the office, Any number of dif- 
ferent signals may be arranged, so ns to 
reach as many different men. If a call 
comes in for any particular man, the opera- 
tor presses the whistle key the requisite 
number of times, thus zivnz the signal on 
the whistle for that partieular man. 


POPULAR MECHANICS 


SAYS ннен PAVING POOR. 


"Conerete does not make д desirable pave- 
ment," writes W. I. Binin, of Terre Haute. 
He has made a careful study of its qualities 
and comments on the mention of concrete 
paving in our March issue, as follows: 

“The concrete very readily wears and nf- 
fords n very uncomfortable condition when 
the street is dry and almost as bad a con- 
dition when wet, affording a surface of 
sticky, disagreeable mod.” 

lll 

TELEGRAPH TRANSMITTING TYPE- 

WRITER. 


This is a typewriter, which when cot- 
nected to the line as the Morse sending key 
is connected, will when the letters of the 
keyboard are touched, transmit the Morse 


Telegraph Typewriter 


characters of the letter touched. / Ome dé- 
pression of a letter on the Keybourd falth- 
fully produces the proper dots, dashes: and 
apaces of the desired letter. For instance 
take the letter H, which in the Morse alpha- 
het consists of four dots und three spaces, 
nnd requires eight muscular movements; with 
the typewriter transmitter, a single depres- 
sion of the key “H” is sufficient to put the 
entire Morse “Н” on the wire. The type- 
writer transmitter not only enables creater 
und long continued speed, but removes the 
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Showing Power Required on Various Grades 
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LJ 
muse of that everdrended — "telegraphlietr s 
cramp.” Апу but à skilled  telegraplier, 
however, would make poor beadway in send- 


Mus а message, as the operator must allow 
l'or tlie lonz letters amd not strike the keys 
геш ау as in ordinary typewriting, For 
receiving messages tlie operator reads by eur 
from the sounder and transeribes the same 
as im an ordinary typewriter 
ааа 


HAULING UP HILL IS COSTLY. 


Why railroads spend great sums in order 
to reduce a small hill to level grade and 
why the hauling of machinery over moun- 
tain wagon ronds is so expensive is graphi- 
сиу illustrated in a sketch from a Govern- 
ment road report. 

It will be seen that what one horse can 
pull on a level requires two horses to draw 
when a hill rising two feet to 100 is reached; 

requires three horses to draw when a hill 
rising four feet to the 100 is reached; four 
horses when a rige of six feet to the 100 
іх encountered and requires six horses to 
draw whena hill rising ten feet to 100 
ык in the ronid. The enormous excess 
cost of lonuling on these ronds, over ronds 
ой level, is, therefore, apparent: The legal 
mate in many sections is 3 to 4 per cont 
maximum, beyond which a grade is not al- 
lowed to zo. Grades of even this steepness 
ure the exception, ronds belng kept to 1 or 
11 per cent as far as possible, By the most 
ordinary surveying the roads of any section 
outside of mountain districts сип be brought 
io reasonable grades, The government and 
all other authorities urge sections using 
these "primitive paths" to correct them by 
proper surveying, 

General Roy Stone, of the government 
service, snid several years ago of what he 
eal!ls the "hill tax": “The people have paid 
this tux for 100 vears and yet they wonder 
why they are poor," It is apparent that It 
is the duty of the thinking people to bring 
about a revolution in the system of public 
high wis. 
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NEW EDITION NEW EDITION 


POPULAR MECHANICS 


SHOP NOTES for 1905 


EASY WAYS TO DO HARD THINGS 
OF DAILY USE TO EVERY MECHANIC 


“Worth its weight in gold," writes one. 
“Best book I ever had,” says another. 


REVISED AND ENLARGED FOR 1905 


Compiled from the “Shop Notes” Department of Popular 
. » » Mechanics, up to and Including December, 1904... 


200 Pages t : 385 Illustrations 


“INDEXED SO YOU CAN FIND IT” 
FOR SALE BY ALL NEWSDEALERS. 


PRICE, POSTPAID, - - - - =- - - 50 CENTS 


POPULAR MECHANICS 
Journal Building, CHICAGO 


PnAcTICAL Books 


FOR PRACTICAL MIEN 
SPANGENBERG 5 TA NO ELECTRICAL ENGINEERING 


Some of the Authors 695 Pages—6ó48 Illustrations 


This book la rdally a text-book of the St. Louls 
School of Enuineering, the entire mechanical p^r- Written so You can Understand It. A practical book 
tion,except that pertaining tothe locomotive, having for practical men. Intended especially for the use 
been written by Prof. E. Spangenberg. C. E., the of Steam and Locomotive Engineers and Firemen, 
Superinte: dent of that Institution, В eraduate of the Electrical Workers and others interested in Engi 
neering. The work ia written in the form of 1.035. 
Questions and Answers and gives a complete 
course іп Engineering, Stationary and Locomotive, 
Compressed Air Refrigeration. Gas and Gasoline 
Engines, Elevators, Repairs and Electrical Engi- 
neering. 


When Ordering ase Atfached Coupon 


Price $3.50 


SPANGENBERG'S „отео STEAM ENGINEERING 


This 192 page book is intended for beginners only and contains questions and answers 
the 1 


Mr, Albert Uhl, A, T, E. E., Instructor іп Practical 
Electricn] Engineering atthe St, Louis School of En- 
ing, is a successful electrical contractor who 

rian from the ranks, having worked ач dynama 
tender and wireman's helper 1n bis younger daya, 


regarding fundamental principles of Steam Engineering, such as the following: 
rl, What is steam? g. Would heat be developed by compression of 
a. Is there a difference between steam and water aeriform bodies? 
Vapor. то. Can you give me examples showing that 
3. D A пш iion qualities of steam? mechanical motion causes sensible heat? Е 
‚ What Казага. qualities are due toa body? i, What do you understand by combustion of 
i. What do you understand by the word: ^ body? 
aggregate? їз. What other causes of sensible heat do you 
З What are the general qualities of heat? know? 
i Are we able to transfer light into heat? 13. What is the unit of our length measure? 


When Ordering Uses Attached Ceupon Price, 75 Cents. 


SPANGENBERG'S Practical Arithmetic: SELF TAUGHT 


228 pages A plain, understood manual, not intended for children, but for those who have not had the benefit 
of early achooling or who have Wer em my ger they knew of arithmetic, Does not require ex tions in order 


te ba underatood. Will enable the make all necessary calculations and solve the prob required in | 
industrial pursuits and trades. 4 fa 
WHEN ORDERING USE COUPON ATTACHED Price, 50 Cents 


SPECIAL OFFER: The above 3 books ze $4.00 ie "i 
: - ; „20 E 

i a F 5 
YOUR. MONEY REFUNDED v 
if any of the above books are not all -we claim for them "un i га 
and satisfactory in every way. Ав the edition is limited, S S Ze 
kindly fill out and send in the attached coupon to-day. e аА, © E 
If your purchase is not perfectly satisfactory re- ^ M^ : 
turn it within ten days &t our expense and get Ш. < Pl we К 
your money back. ! ta "^ m 


everywhere, write for torma commistione . ry. 3 Fil 2e E 
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You Can Make Gas 


100 Candle Power strong at 


15 CENTS A MONTH 
by using our 
Brilliant Gas Lamps E 
We Guarantee Every Lamp z 
Write for onr P. M. Catalogue. Tt tells 
all about them and our gasoline system. | .- 
Brilliant Gas Lamp Co. -5 


42 Stante Street, CHICAGO, ILL. 


TSE a This ELEGANT Watch $3.18 
grt? hk a^ Before тї vs my БЕИ ms Ela a aad armil и ui В 
TR HE jor tune эл fawn a T мы; вас you br supre 


CHAIN &. 9,0, Borer А8 


EM. bunting pess em wind ad 
A. x abimi ded, ЁНИ wlth salir jeweled ree and 
rowranteed & geriet ÜEpeRerper; Ib long Geid 
JV lt nd chils for Ladies OF web ophaln fr (тый, 
S T rou апае ft equal to aay $25.10 GOLD 
‘oat FILLED WATCH Warranted Hi YEAKB 
т the express ватой 89 Th and di la Trois. (ums 

| Si rear gurantee nent with sich wach. Mestom 
ECC Lf su want enim" or Lala" dae. Adchem 
— Hu FARHER & CO. C31, 28 Quineg 34. , CHICAGO, 


You a Lover of 


Crood Tea and Cette | 


GREATAMERICAN Шаны 


We nre making a 
Bpeeisl Proposit 
pue т. 

St IB п i 
only delicious, bu Proposition 
morenappetizingand | | to. persons getting 
nutritious than any A up clube or sen Pin 
other tes nnd сен orders of $25.05 
on the market. upwarda. 


It is um {кее while, ag we intend to us unhbeéurd-of elTorta 
crane the number of customers during 
tha next two months, 


TELLE RS, Popular Месалина 
Wrlte us at once--to-dar—to 
MRE. CARL, 
Great American Tea Co., 
31 £33 Vesey 5t, FP. U. Box 280, New York 


BE YOUR OWN BOSS 
MANY MAKE $2,000 A YEAR 


You hare the same chance, Start а Mall Order PHusiness at home. 
We tell you how. Money coming in daily, Enormous prediis 
Everything furnished, 


COMPANY 


Write at once for our "Btarter'"" and FREE 
particulars, * 


P.M.Erueger Co.,155 Washington St, Chicago, Ill 


You Can Мане Big 
Our Union Made To Order Garments 


(And Nota Penny of Capital Needed) 


Money Selling 


Our best agent has sold $7,000 since March f, previous to which 
he knew nothing about the business, Sample outfit costs you 
nothing and you make from 33 1-3 per cent. to 50 per 
Suitings cost agents from $10 to $20, Spring and summer samples 
now ready, Write for particulars. 

` 


JAS. F. STILES @ СО., 


Wholesale Tailors, | 


DISCIPLINE WAS PRESERVED. 


In the early days army posts were of grent im- 
partnnee in suppressing Indian uprisings, clearing 
out gangs of bhighwny robbers, ete. Accordingly, 
each post was kept jn a coustunt readiness for call 
to active service and o strict discipline was alwars 
preserved. The manuer in whieh it was sometimes 
maintained, however, ns In the following liustance, 
might give cause for a hearty laugh. 

Captain Troxell, of the Seventeenth Infantry, au 
Irishman and a strict diseiplinarinn, had consldern-- 
ble toonble with certain members of his company 
who, bring Hibernians from different counties, were 
disposed to qnatrel orer-moch among themselves, 

Once when Captain Troxell was officer of the day 
the sergeant of the guard., п strapplug Irishman, 
whe himself disapproved these frequent fights ая 
being subversive of discipline and disgraceful to 
thet company, approached the captain with the Cus- 
fomary salute aud said: 

“Officer of the day, sir, I have the honor to rce- 
port that Private Murphy of your company, а 
prisoner in the post guurd-house, struck at me with 
п pickax handle." 

Captain Troxell returned the 
Bald, "All right." 

A few minutes later the sergeant of the guard 
presented himself прл and, after saluting, sald: 

МО ссг of the day, gir, 1 have the honor to report 
that Private Murphy, п prisoner in the post gunril: 
house, struck at me with a piekax handle." 

Once more the captain returned the salute and 
said: "АП right." 

The sergeant of the guard stood at attention for a 
moment, then deferentinily said: 

"But, sir, officer of the day, ts It all right for a 
prisoner in ihe post guard-house to strike at the 
sergennt of the guari with a plekax handle?" 

“Tt Is," answered the спр, “If the sergeant of 
the guard is fool enough to let him." 

Ten minutes later the sergeant 
Raluted. 

“Officer of the dar, sir," he said, їп his gravest 
volte, “I have the honor to report that Private 
Murphy of your company, а prisoner in the post 
zuand-house, desires to go to the hospital on slek 
report, sir." 
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salute and merely 


returned and 


Se «—Ó—W Pa Ő Sm Sw 


Send three one-«cent stamps for 5-color 
PICTURE OF LINCOLN PARH BRIDGE 


W. L. STEBBINGS 


Civil and Consulting Engineer 
LICENSED ARCHITECT 
Monadnock Block, € = =- = Chicago 
Tel. Harrison 1104 Cable Addreas “Stebbloge" Directory Code 


50% OFF «ies 


ereafter we will give to the publio 
dre in full all tencher’s and dealer's 
discounts on VIOLINS, GUITARS 
MANIMILINS and other stringed 
instruments. | 


A cheap but serviceable Jti- 
кишин Listed at $7.50 
Cur $21.00 Lowla Orchestra No.1 
Violin, Ourstandardfor АЛ ns hee | 
and hipt- grade nrnnteurs; easily worth £25.00; listed 
by us for yenrs of EZ. UM rn to dealers 0.50 
and now direct to the public.. Ч 
Otherlnstrumenta, all at bic: ‘off, from 
HLS and eati up to f $125.00 
We nre the largest and oldest exclusive stringed 
instrument house in the U. S. and import direct 
| from our orn workshops in Eisleben, Gérmnanv,and 
| Padua, Гіу. TEN PATS’ TRI AL af any Instru- 
ment before actual purchase. Write for catalogue, 


WM. LEWIS & SON D 2:0 Wabash Av.. CHICAGO 
Imported Lewis tie È string (not latis bo aap oF expand) 104. | 


THE MOST DEBHIRAHLE LAUNCH CANOPY 
AND BETOHEM СОТЕН ЕТЕН MANUFACTURED, 


Adjnstablée and disnppenring. Send for Catalog. 
BS HARLOW CANOPY CO. Janesville, Wisconsin 


ОШ PLUMBING BILLS 


Get them by татф right prices for sup- 
Hes; We gll 


SUPPLIES AT WHOLESALE 


| Чо вате EC to 405 on every article, Еау 
grade gocoda ase linge omjuete. 

Mi iliustruted catalog gives 
all particulars. Write for it. 


B. P. KAROL, Lg 
220 W. Harrison 51. i Ghicsagea, V 


H arlow’s Perfect Canopy 


Civil War Relics 
and Curios 


$1.00 EACH 


For сову corners 
nud dens, 


Write for circular. 


WALSH'S SONS & CO., 261 Washington St, Newark, N.J. 


Cheap na wood, and will last. foreror. Майа with um 


and inespensite tonla. ire т T Det rod 
Prel Masters weel—Cemimük nd Beal or Gri LT LH Ar Wead mol iesu 


is a ote A. р, MACKAY & CO. РЕ Cs =e Lae 


Andrews Office Desks | 


Нате «a name to their credit nnd nre a | 
OREDIT to their name, for they are | 
mude Бу 


Specialista who know how. 


“IF SLEEPING, WAHE, 
If feasting, RISE beforo I turn away.” It la tha 
hour of FATE "Tis 


OPPORTUNITY 


the ral Е hi dratinira, th 

Of many books there's ONE YOU SEED ves | 

"lias vnopretentiouw, and ita name f CHAIRS 
"A Guide to Full PocKets” Te A T Andrews Co. | 
That's what most mortala need and if thr nondan E | 
чы нЕт the dw here ia the шуй с key to 
fortune, fame and joy. 
, BUYS IHE GENUINE 3 AL ADIN i 
thee all, чару ! i= 


"Tis FREE, for fortune н н ча cnn ne'er bo bought. 
Thousands hare rend and quickly керар ый the offered | 
boom. "Пія now thy turn- thia cal] the last to vou. 
If headed not you'll seek in valn for that which will re | 
turn no more, Bend thou p postal card and we willtell 
THE NUTRIOLA CO., 142 W, Madison s. Смс, ш. f 


| 
| "HE BEST RAZOR MADE AT ANY PRICE. | 
Hand forged from the finest razor steal inthe world. Made and | 
tampered by experta, ground by hand, M inch blade with double | 
shoulder, set ready foruse, Fully warranted. We gusrantes | 
s&Lisfaclion, Iftherazor we send you la поб right EVERY WAY, 
wenresplace it until yoi are completely satisfied. A trial will eon. | 
vince you. Don't pay È to И for à razor no better or not as good: | 

Postpaid on receipt of £1.00. Address ` 


HOME MERCANTILE ad Dept. 28, eae пь | 


Її": мша | extra, ТІС, The best m 
made: laig the атг її; gives Ent ш 

d ertul Tight. Itsalways read учр iy press the button, 
Extra batteries gsc, postage е. Azenta make big mosey. 


I Sens | for catalogue. Т НЕ ү TT UI, єз E- Lake Bt, Chicago. 


WE RESTORE SICHT! 4 


CLASSES RENDER 
ciis ra VISION 


^ Write f for our 
ILLUSTRATED 
TREATISE, 
Mailed Free. } 


THE IDEAL COMPANY, | 
230 BROADWAY, 
NEW YORK, 
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IS YOUR BOY WASTING HIS TIME? 


gy F you want your boy to keep happi y busy at home, write um We will send Pree our f 
Illustrated Catalog ta examine anid show him. Ho will be interested nt once and so § 
"dl you, It williliustrate folly our plan for TEACHING MANUAL TRAINING with J 
tools furnished by us—not toys— TOOLS. A splendid hardwood bench and вет J 

of HIGILEST-GRADE TOOLS included in the scholarship fee, | 
Don't put the matter off. Write at onoo for our booklet, | 

earnest thinker and a worker of your boy. It will give him ambition and bring out him | 
natural bent, The educatio that skills the hands while it cultivates the brain forma the | 
best possible combination of theory and practise, 


WEITE NOW. IN THE XEAH. 


AMERICAN MANUAL TRAINING SCHOOL 


Department X O0 Dearborn St, (b) rade, 111. 


The oourse will make an | 


OUK COURSES BEGIN EVERY DAY 
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atest Electrical Books 


These books are positively the latest and best books on the subject published, They 
are written by Practical men, in a Practical Way so that anyone with a very common 
schooling can easily understand. All books bearing the imprint of Frederick J. Drake & 
Co. are Practical, up-to-date, complete, representing the best that money and brains сап 


produce. 
Electricity 


Dynamo Tend- 
| nm ing for Engineers 


Найт Sim | 
E! By 0. с. заре Кы, OTOR H. 
1 Just the book for l Prat || lt TOUSLEY. —. 
+ beginners and alec- tical Diagrama and | М = Bi 
Ки trical workers Information for Elec- чай [s > This was written by 
NUT | whose opportuni- | trical workers, Ву | i — mc Engineers for Enr iti- 
ЭКО — | ties for gaining in- | Henry C. Horstmann Dy" omm TH eers, and the Infor- 
Aaja: perma 100 = ie { ане vio. H./Tousler. |I M Hi mation Eliren js fust 
ki! branches alec- “ы —— 2 fe 2) such ne а steam Kn- 
S =| tricity have been apd nething ther do mot need. ж” |) gineer should know. 
2 = | limited. 233 pages. |. to т-а лт - g 200 Рашев. 100 ilus- 
et 100 illustrations. | pond emner rei eds imd ti a trations. Price 
F a dit, a : = 
Price, $1.00 рәш edition, $1.50] 9 $1.50 


АП bochs sent рираМ ts amy address in the teorld on recelpi office, and if not А рае FOUR HONEY BACK. 
NOT GOOD AFTER MAY lst. 


From now until May first, we will send these three books mentioned in this advertise- 
ment to any one address in the world on receipt of $3.00, and guarantee them to be as 
represented, or money returned. Say vou saw the advertisement in Popular Mechanics— 
that’s all. Single volumes at above prices. Write for eatalogue—sent FREE. Address 


Frederick J. Drake ® Co., 213 E. Madison St. Chicago 
Publishers of Self-Educational Books for Heme Study 
тшшш 
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HOW HE KEPT AFLOAT, 


“Nothing like presence of mind in the face of 
great danger," grimly remarked the man who had 
fallen from the excursion boat and had been res. 
cued without diffüculty. “Til bet there were more 
than ten life-preservers hurled at me by as many 
idiots, but, thank heaven, I had sense enough not 
to grab any of them." 

DEER EARS ON WOLF"S HEAD. 


A Wisconsin paper tells of the means two wily 
Indians took to secure the bounty on wolves several 
times over on the same hide, The paper says: 

“Bill Davis and Jim Swallows, Indlans, living in 
the town of Freemont, have developed a get-rich- 
quick scheme, and have town chairmen in this sec- 
tlon guessing as to what a wolf scalp la and what Is 
not. The bounty paid on wolves ls £10, the law pro- 
viding that the town chalrman 18 to remove the eara 


from the senlp to prevent further bounty being paid 
on the same wolf. This fact suggested to the In- 
ülans that they could patch ears upon a mutilated 
scalp there would be nothing to prevent them from 
going to some other town chairman and collecting 
another hounty, They re-eared the wolf by sewing 
the tip end of deer ears to the head and the scheme 
worked several times before detectlon occurred," 
ee —— 
PANAMA SEA LEVEL CANAL 


The engineering committee of the Panama Canal 
Cor.mission, consisting of Commissioners Davis, Par- 
&ons and Gurr, has made the highly Important recom- 
mendation of a plan for а sea-level canal, with a böt- 
tom width of 150 feet and n minimum depth of water 
of 35 feet and with twin tidal locks 1,000 feet long 
and 100 feet wide. The total estimated cost of the 
canal on this Inereased basis is $230,500.00. The corm- 
mittee estimates that a sea-level canal can be com- 
pleted within 10 or 12 years. 


“Quick Action” а, нея 
IGNITING DYNAMOS and = „ай FOR ALL PURPOSES 
MAGNETOS ‹ 


2 The most Reliable Sparkers on tho E 1 particular. Fine Vibrator. 
Market. ip um BEND FOR CATALOGUE T. 
- THE KNOBLOGK WEIDEMAN MFG. 
Take the Place of Batteries, аана 


"Knowledge is Fower 


Would you value the wisdom of the 
gray-haired sage above the immature judg- 
ment of the youth? Would you prefer the 
20-year-old wine—tich, smooth, palatable, 
to the raw harsh vintage of a year ago? 
Then just as surely must you choose the 
Otto Engine—the Pioneer, the 28-vear-old 
engine, the product of knowledge and 
experience, over the crude and unreliable 
output of the inexperienced builder. 
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GUS «тне 
ENGINES 


SIMPLE, 
COMPACT and 
POWERFUL 


Best materia]. 
Forfotworkmnan. 
ehip., 

Band for Catalog. 


1, 5& 16 н. P, 


Buy a Capital Gas Engine 
AND YOU WILL HAVE THE MOST EFFICIENT AND ECONOMICAL POWER TO BE HAD 


Тї will actually вате Fou three times the first price in a very short period. We do not 
build playthings, though we have the prettiest littl 1 b. p. engine ever seen, and from 
that aize to DO h. p. Catalog P will give full particulars. 


CAPITAL GAS ENGINE CO. = Indianapolis, Ind. 
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GASOLINE ENGINES 
AND CASTINGS 


Auto, Marine and Stationary 


Cur М Н. Р. Engine fille n long felt want for 
economical power to ran machinery in Вісусіе 
or Апы» Repair Shope, nleo for Lathes, Fans 
Lighting of Pumping, Constructed for hard 
service, Our establishment here isa ronl bar- 
Hain pl&ce for Gas Engines and al) nccessories. 


We ліво have а special Elght Light Dynamo—a per. 
fect little beauty, a high grade machine and low in pria, 


BOOKLET ON REQUEST 


L. W. GILLESPIE (à CO. 
MARION, INDIANA 


"pat You! THE BOWSER 


EE o AS. | 
Handles 
All 
Grades 
and | 
Kinds 
4 of 
| Lubricating 
$ Oils 


ti „ы ie 


SINGLE SQUARE OABINET 


NO WASTE, NO OIL - SOAKED FLOORS 


The '"OILEH'' i» exactly filled 
AT ONE STROKE; there ia no 
стг су. 


Fifty Different Styles. Send for Catalog XII. 


S. F. BOWSER & CO., Ft. Wayne, Ind. 


| A Good Powerful Engine for Marine 
Service is the 


KEROSENE. ОП, 


Stationary, Marine, Portable. Send for catalogs. 
Int'l Power Vehicle Co. 381 Dearborn St., Chicago 
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RUN OF THE MANIFEST, 


A short '"Toot-toot" from the engine flute, 
And a "High Ball" from the rear, 

The switch is get by an old time vet, 

And the block for the maln line clear, 
There's a bird-like trill from the triple'& bill, 
As the shoes from the tread drop free; 

A crenk and а elank from the draw-bar shank, 
In the crunch of the coll to the key; 


A short quick bark, a flash in the dark, 

From the mouth 'twixt scoop nnd tray; 

A trembling ellip—a sand bound grip, 

And the “High Balls" under way. 

Thru the bustling yard, where the earth is jarred 
| By the dip of the giant's carecen, 

And the searehlights wink to the elinkity-eclink, 

As they flash from red to green, 


From ihe pop valve twined. in the cutting wind, 
Fly streamers of hlasing white, 

Like ribbons of pearl, in the swish nnd swirl, 
Or a ghost in a frolle of night. 

A mile ahead there's m twinkling red, 

Айй the distant echoes mock 

The long clear note from the whistle's throat, 
As it calls for the Interlock. 


Then presto—elick, Mke п magie trick, 

And the crimson flashes white, 

In the тіле а power, from the signal tower, 
As it snaps the de rall tight. 

There's n swish and sway thru thé right of WAF, 
And the jar of the wheel truck's leap, 

As the red caboose tears the gravel loose, 

In the draught of its swing and sweep. 


While the grass bends low in the undertow, 
And its tendrils twist and strain 

To join the crowd, of the atomle eloud, 

Im pursuit of the speeding train. 

A crash and roar—in the tunnel's bore— 
The speed of a cannon ball— 

While the cinders hail thru the stifling gale, 
That recoils from the rocky wall. 


Then out of the mouth and away to the South, 
Where the Mississippi flowa, 

And a queenly craft with her wheel abaft, 
The softest signal blows— 

Coo-oo0 Coo-oo, as if to woo 

Swlft Mercury from his route, 

But his winged heels mock her appeals, 
With the roar of a scornful flout. 


A click-elack-clack а click-clack-clack, 
On, on to the busy mart, 
A roll and pitch o'er frog and switch, 
Up close to the throbbing heart, | 
Then a grinding sound where the wheels turn 
‘round, 
And the brakes are tightly pressed, 
While the bels loud chime, rings in on time 
The run of the Manifest. 
—R. R. Trainman's Journal. 


— c ——— 
FISH PONDS UNDER HOTEL. 


The finest hotel in Philadelphia has ponds for the 
breeding and growth of diamond-back terrapin es- 
tablished three storles under the structure, Five 
thousand fish valued at $40,000) are sald to be In the 
ponds, and every fish was carefully selected. It will 
be many yeors before this stock can be drawn upon, 
but In time it 1s believed the high class supply will 
more than pay. 
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labor, raw material and demand 
for your product obtains. All these and more found on the BURLINGTON 


M MANUF ACTUR.ERS Why not locate where intelligent 


ROUTE. For information write to 


wW. H. MANSS, Industrial Commissioner 
209 Adams Street - = = = = = = Chicago 
Vertica] and Horizontal, 14 to 


15 һ. р. Btationaries, Portable Reduced to| 


Pumping Outfitsand Sawing Rigs. 24 h. p. 


C CIK GET OUR PROPOSITION $ 
Western Malleable Popri нафталан dun “Little Giant” 


aukee, Wis, n Со» GASOLINE ENGINE 


134 Chase Street, МИ аш 


GASOLINE ENGINES 


B-B INDUCTION COIL 


A very powerful instrument, Tho corrent can be regulated | 
from the mildest toa power that few can endure, Price Oe, | 
postage nid packing lic, Send Stamp for Catalog. 

| ITHACA ELECTRIG NOVELTY Co. Inc, Вох 64 ITHACA, М. Y 


E 


factory Engine of pee 
Power was never Built. 


A Safer, Better or More Satis- | 


Che MIETZ ( WEISS | 
OIL ENGINE, Stationary and Marine 
128-138 Mott St. =- New York 


15 Days' Trial 
on this Engine — 
freight to any point within i000 m Die 


| Rpark Plugs guaranteed 
| y Chic Tiv. $1.50 ici 


Second-Hand Engines all Sizes 
McDONALD & ERICKSON, | 


36. West Randelph St., Chicago. а ЕЕЕ = — 
ҖЕ GET BUSY Spring is Almost Here 3 Don't Buy Any En gine 
The PeHKin Marine Motor until you have fully investigated the merits of 
Will Please You / REVERSIBLE ||| аа of one-qusrter. WRITE TO- 
Bizes 14, 3, 5, 6, 10 and 15 H/P. CATALOGUE FREE. DAY POH ENGINE CATALOGUE. Bent gratia, 
| ж COOK BROS, - Pekin, IIL, U. S. A. Ж | || IT CHICAGO - @ Co. 


lí you want anything and don't know where to get it write us. 


lf you have a new idea or invention ask our Patent Bureau what you want to know and 


they will answer promptly and fully without charge. 
We want a mechanic in every shop to act as our agent, Write for particulars. 
POPULAR MECHANICS CO, 


For more magazines like this click here => 
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Bargains 


IN MOTORS 


Electrical Heépairing and Construction 
HERD  FOH BARGAIN SHEET 


&PEERLESS ELECTRIC CO., 


141-143 So. Clinton St, ж 
Chicago 


‘Phone Main 1025 


ECLIPSE POCKET AMMETER 

For General Battery Testing. Oto 20 Ampoeros 

LA E Xx: LO кщ = 
rur СЕ 45.00 


ELDREDGE ELECTRIC MFG, (0, 
337 Main Street, Springfield, Mass _ 


Gasolene Motors: ? Castings 


А р шарына ling x 1M to 10 

E ORUM or Bleycla, Automobile, 

ж UT Meine or Stationary, Alan at- 

Г tnchuhble motor са {Ба and (afri 

plete MOTOH-CYOLES. Sand 

stamp for catalogue. ! 
cO., 


| STEFFEY MFG. 


Brown and Pennock Et- ийын „ишли. Ра. 


IN PLACE or LUB RIA 


(The Water Lubricant) 


A heavy oil to be mixed with 20 to 25 times Its bulk of 
cold мег о Boring, Turning, Tapping, &c., and Automatic 


Machine W 
zx for Free Trial Lot. 


FOOTE, PIERSON a CO,., 
| 80-84 Fulton idis - NEW YORK 


13 ALP. Bike Motor | 

CASTINGS WITH DRAWINCS $7.50 50 
New 1905 IMPROLER 
MODEL NOW READY 


Now is the time to make that motor- 
$ cycle and have іё ready when атп 
5j weather comes. We also have Zu 

Н. P. castings, send for саборо е 


EUREKA MFG. & SUPPLY CO., ST. PAUL, MINN. 


| | IM PORTED IMITATION 


DEDION SPARH PLUGS 
JUST NOW „ «= A 4 


THE MOTOR CAR SUPPLY CO. 
1427 Michigan Ave., Chicago, Ill | 


| MONTHS FREE 


If you are interested in any kind of Investment— 
ОП, Mining, Plantation, Industrial, Lands, Stocks, 

ds, Mortgages, ete, sönd us your пате and 
Pedro and we will send you The Investor's Review for 
three months free of charge. A journal of advice for in- 
Feetors, Gives latest and most reliable information concerning now 


enterprises, Knowledgr ig power, Great opportunities come nnd go. 
Great fakes likewles. Get posted beforeinvesting. Write today. я 


INVESTOR'S REVIEW, 1461 Gaff Bids. CHICAGO, ILL. 


cent 
tach 


www.VintageMagazinesOn-DVD.com 


Corliss Engine 
Breed iii 


XI cash. 


FOR FURTHER PARTICULARS OF THIS AND OTHER 
MACHINERY BARGAINS, Address 


WILLIS SHAW, 


171 La Salle Street, CHICAGO 


ROBERT VOLT MANETEN 


| $6.00 in Leather Case $ 
Sample prepaid on Receipt of $5.00 4 
BEND ЕТЕН. CATALOG 


— 
— == 


SAWING WOOD WITH A GASOLINE ENGINE. 


A small gasoline engine - may be used with great 
economy for sawing wood, and on many farms a 
portable outüt is used for the purpose. А corre- 
apondent of Farm Implement News tells of results 
accomplished with such an outfit, 

А §-hp. engine with a 36-in. saw mounted on a 
amall hand truck was used, and ignition was Accon- 
plished by a magneto with governing pulley, started 
without a battery, though an s5-eell battery is kept 
for emergencles. For cooling the engine я amall 
water tank containing from 10 to 15 gal. of water 
with а small circulating pump was used. In an 
all-day's run this water ls not changed, but it is 
drained out at night to prevent freezing. 

With this outfit, in six and one-half hours’ run, 
40 cords of pole w ‘orl, 198 cu. ft. to the cord, were 
cut in 16-in. lengths. The outfit was moved twice 
йя the poles were in three plles. 

With the same rig in five hours" time, 15 cords of 
cordwonm]l were eut In 16-in. lengths, and 16 loads af 
pole wood, amounting to about 14 cords, in 16-in. 
lengths. Two men go with the riz and change off 
feeding every 15 minutes. From five to six gallons of 
gasoline are used in an all-day run. 


ања — ——— —— — 


RENOVATING CAMERA BELLOWS. 


For stopping leaks In camera bellows the popular 
nnd slmplest method is to paste over them а piece 
of black court plaster, or even black paper, but that 
la hardly available for leaks in the corners. A VAF- 
nish that ia ensllyr worked into them шау be made 
as follows: In a strong solution of shellac In alcohol 
rub up sufficlent lamp black, and, to give it the 
necessary flexibility, a trace of sonp, says the Key- 
stone, This should be well rubbed up with a spät- 
ша on а alab or plate of glass and applled with a 
aultable brush. 


FREE SAMPL E J. J. Egan's Acme Commutator ‘Compound, the enly 
| article that will absolutely prevent sparking cutting or Unnecessary wear of 
the commutator. Commutator always bright. 


50 Cents per Stick AU SPAY $5.00 per Dozen 


J.J EGAN, 317 Austin Ave., Chicago 
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Lae - m | LEE All Kinds of Second-Hand Iron Working Machinery, 
g ul | ап Е й Д especially Engine Lathes, both power and foot power, 
i ! Drill Presses, Planers, Milling Machines, Punch Presses, 


Grinding and Polishing Machinery, elc, We also carry in stock new machines for all sorts of iron 


and brass work. If you need anything in the machinery McDOWELL, STOCKER & CO, | 
line please write to us and we will quote you our lowest prices. 59-63 8. CANAL &T., CHICAGO: ILL: 


| Mechanics, | Stationery \ 


| Engineers, Farmers and | 
| Factory and Shop Employes 


4 Here is just what you i 
ы — пега 


og 


сой“ = som = = === - а mmm om 
i == i. ppm Tr — Ta TP PI NS. 2 ees oe ‘m 


ee ‘Good, 
| Durable 
| CATALOGUE FREE PRICES RIGHT. Pocket 
1 Telegraph Instruments, Telephones | Hnife | 
Burglar Alarms, Bella Puah Buttona, Batteries, Electric f ) 
Clocks, Medical Apparatus, Motors, Ebr, Etc. which embodies tha 
MANHATTAN ELECTRICAL SUPFLY CO. following 
SE vM SL, PIN TU, 1. Ave... Nice EIGHT ADDITIONAL 
ши —TOOLS— 
| - | Alligator Wrench, Wire Pliers, Wire Cutter (will 
TIPPED THE TELEPHONE OPERATOR FIFTY- | #сиї barbed fence wire}, Hoof Hook {сап alao be, 
Б go used for n packing hook about the engine), Screw 
——— й Driver, Screw Hit, Swedging Awl, and Leather 
A telephone operator from “up state," as they | 2 Punch. / The blades are tempered to withstand 
phrase it in New York City, came down on a little пап ages "ao are made of the best 85 carbon 
visit i and tells this story of how and why she came. | p These tools are needed almost every day, and 
“The other day," she says, “a stranger came Into | $ you cannot afford to be without them. 
the telephone exchange of my little city and asked | ms TE" а 3 
for the long-distance connection with New York. Price $1.25 Postpaid. 


He walked iuto the booth at 10:30 and took out hia | TRA iae ! | == 
watch. Не talked а while and then walted a | Do not delay but send your order TODAY 


while, then talked more and waited more and again | } Agents Wanted 


talked and walted. It was n long walt nnd Il grew 
uneasy, The man was а stranger to me, and I lind | 4 Devine Sr pecialty Co. 
842 State Life Balan MM Ind. | 


no certainty that he could pay the ЫП. I quietly 
called up the town marshal and nsked him to be 
near by in case of trouble. The man was still in 
the booth, watch in hand and alternately talking 
nnd waliting. Finally he rang off nnd came out. 

"о," said he, pulling out a-roll-of bills, ‘I 
make it an hour and fftr-eigzht minutes, That will 
mike а big hole in a $100 bill, won't It? 

"His time was correct, but Lis ‘toll bill was 
smaller than he had thought lt. It was $43. He 
handed me a $100 bill, bidding me keep the change. 

“But the change is bigger than the charge,’ I 
exclaimed, 

" "That's all right, he sald, "Т made $10,000 br 
that talk aud you are welcome to а share of It.’ 

“He walked out of the offlcc," continued the girl, 
"апа I dou't know to this day who he was or how 
he made that $10,*4, but I took my $57 tip and 
came to New York to spend 1t." 

Speaking of long-distance telephoning, it is not 
unusual in New York for n wire to be "plugged," 
ав it is called technically, for a day at a time 
by some big house or law firm, when an Important 
matter is under negotiation, There are several 
wires to Chiengo, for instance, nnd frequently one 
of them 1s at the sole disposal of one talker for 
hours at а time, 


BED ‘ndispensablo for Home and G 
T General Use | 


oe For sharpening edge 
EN tools euch па knives, 
їн ЕЙ, hatohe ote, в. 
For cleaning and polish. 
ing metales, allverware, 
glasaware nnd furnishing 
light power for mechanical paur- 
| poses Ñire Тага, гй, emgle, cabpetZari, 
plumber, зы: Ботьо laus aod me эрини „тл afim] de |] 
bs wiihornb this newly pedenbel ттге. Price: ЁЗ. сн, ПА 
scmpisém, Including ener: че Бана, bufüng wes аай pallay. Hana E 
upst resslpt o£ ihle amèuni or C. O. T. H preferred Money rs- 
Funded ЇЇ nb вали Рао thie 1a not & top, еса ымі piri full 
dwar pt: cn выпа Тева © pecie with deniers la solleleedi, and 


цгазза wanted erar y тега. 


|. | тее" M Lo о. езет Jorge 


| "HASTI NGS" Compound for СЕ re Motors 
POCKET SIZE, 60 CENTS 

hr refunded if it don't do the work, This is the only compound sold with a guarantee. | 
JAS. L. NEEFUS, Sole Agent, = - 45 Dey St., New York City | 


For more magazines like this click here => 
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Containing 9 piece set best German Bilver 
Drawing Instruments in morocco case and Draw- 
ing Board 15 x22 in., Ebony T. Square, Trans- 
parent Angles and Curve Triangular Scale, India 
Ink, Brass Protractor, Thumb Tacks, 2 Erasers, 
Roll Drawing Paper, Lettering Pen and Pencil, 
Entire Outfit, $7.95. 


INDIANAPOLIS BLUE PRINT & SUPPLY CO. É 
[43 N. Illinois Street, ttim — 


The American Well Wks. 


AURORA, ILL., U. 5. A. 


DHICAGO, ILL. DALLAS, TEX 


For over à quarter of & century have 
been building WELL SINKING and 
PROSPECTING MACHINERY 
and TOOLS for ROCK and ALLU- 
VIAL, ROTARY and CORING 
WORK of moderate cost, speedy 
economical in operation, enabling 
large per cent saving in pay roll and 


pipe bills. 
This photograph may not illustrate 


the style of machine best sulted to 
your work, but we have oné 
hundred otherstyles and sizes 
some of which wil. Why 
should we not have your 
orders? 
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can please 
new ones. 
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One Vi - P 
One Bet GENUINE 
"erg; Btocks 


WE WILL SEND YOL 


One Pipe Cutter 


Thi for handling pipe from М to] inch. 
ON RECEIPT OF $10.50 
Bend for Catalogne of Complete Line, | 
ARMSTEONG MFG. CO, Bridgeport, Conn, 


Une Wrench. 


New Mecnanical Devices 


GAS ENGINE MUFFLER—The new muffler le 
composed. of twenty-four opposed disks on the end 
nf the exhaust pipe. At twelve regular Intervals, 
пя shown in the Wustrition, the exhaust pipe is 
bored with several small holes opening in to the 
chamber between the epposed disks. The gas 
escapes from between the outer edges of these 


diskas In a thin stream. Ну test this form of mutf- 
ller ts found to be nolseless, and as the total ont- 
let at the point of esenpement is so many times 
larger than the bore of the exhaust there Is no 


lick pressure. 


OYSTER PANS.—A metal case contalnlng several 


for delivering oysters on the half. 
Each tray holds two dozen. 


trays or pans, 
ahell ta eustomers. 


LLOYD'S HYGROBETK—aAn indicating instru- 
ment which shows by means of a pointer om a dial 
the amount of moisture In the alr of room, office or 
store, The use of steam heat In office bulldings and 
apartments has been attended with more or less dis- 
comfort to the occupants, and in many caser has been 
productive of IN health, while furniture hns cracked 
and warped from n lack of suitable moisture in the 
nir. When the Indication shows the nir is dry be- 
yond n normal polut, water in pans or other recep- 
tacles should be provided for evaporation. 


Air Brush for Art Work 


The bert in use for appli ing — ims i of ale. 


Enables you to do tter work im lesa time, 
Found in every complete studio. Circular free, 


WRITE TO-DAY 


Air Brush Mfg. Co., 


[27 NASSAUST. ROCKFORD, ILL., U S. А. 
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- "es LOOK FOR THIS PICTURE DIRECTIONS 
Chapin’s 


Wet the hamda well before applring the 


т] Р | | | : 7 k ! ноар, then rub the soap in thoroughly until 
Mechanics E: dirt is loosened, then rinse. 
Hand Soap One great feature of this soap ia the ant- 


| e 1 L| j i " Ft li Ч 
This soap is nbaolutely pure. being пата: -— Ing or time, а very nr nnt thing to the 
factored from the very best of ingredienta | workingman. It requires bot two or three 
and ін адре to the use of workingmen of | pr | minutes to thoroughly cleanse the moat soiled 
E SER hands, and con be wed with hot, cold or 


ealt water, 

б. F. CHAPIN & SON CO. || — t 
READING, MASS, —— | 

AGENTS WANTED ON EVERY CAN For Sample Can 


РАТЕМТЕО iM UNITED STATES, CANADA, FRANCE, 
THiS Whthcw та MADE GERMANY AND GREAT BRITAIN, PATENTS PENDING 
ёк БО = Рог OPEM 3 EE = 
Hrant Dror Ёптип fa 
Canon Stim, Jawa [С 
Witt Таки 1-4 TO 8-4 |. 

inc PME. 


Aller 


Bolts before ang 
after using the 
Hawkeye + 


й, c | iJ Г 
К 


= 


A Ri 

No: a d enn dto. 200 only fall 
| Nickel Plated 
PIPE WRENCH, THREAD GUTTERS. The dies in wrench for English 


foreign trade, furnished ar 
7 Will Remove "Neverslip'" and "Rowe Calks Witworth style of thread, 
Best W | | This wrench should be in the tool box of every mechanic, “Will be mailed on 
For Automoblies¢ receipt of $1.00, Better order one today. 
ргә More Uses Than Manufactured by 


Any Wrench Nade Oe HawHeyve Wrench Co., Marshalltown, Ia. 
F Roth Motor will Drive Any Kind of a Machine Tool 


|. Hoshafting, pulleys or belting to maintain, The motor running any machine not 
in use oan be abut off, 

Considering Economy, Efficiency and Design, the 

ROTH MOTOR is beyond reach of com -titors. 


Belf-olling, nolaeless in operation, free from aparking and automatic in ita apeed 
regulation at variable loads, 


Write us of your motor wants and we wil] send Illustrated catalogue free, 


ROTH BROS. @ CO., Manufacturers, 
27-31 So. Clinton Street, CHICAGO 


_ STAR LATHES 7: 
Power... 

—ÓÀ High-grade screw-cutting engine Lathes, with forged crucible 
steel hollow spindles, phosphor bronze bearings, dear-driven re- 
versible feeds with strong friction drive in apron, our patented 
soring nuts which allow quick shifts of change gears, also Draw- 

in Chuck, Gear-cutting, Milling and Taper Attachments if desired. 


Suitable for electrical and repair work, model makers, gun- 
amitha, technical schools and fine, accurate machine-5hop 
and tool-rogm service. АЕ for COMPLEIE DESCRIPTIONS, 


THE SENECA FALLS MFG. CO. 


ЕГ: ҮТ Кый Тамы yu 102 WATER STREET, SENECA FALLS, N. Y., U. S. А. 


A Roth Motor Drives this Hacksaw. 
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We sell completed Colls tor An 
POWERFUL SPARK-COILS AT SMALL COST. тш ышы 
| atus dealer. We sell SE ‘ONDARY WIND NGS. 
vibrators, condensers, core wire, magnet wire, and all other peg А уз used on coils. Send to us and вате money, instead 


of trying to wind wire at home. Illustrated Bulletin sent for Stamp. 


NEW ENGLAND COIL WINDING CO. - ^ Atlantic, Massachusetts 


kitehen range or henting furnace; The tank is In- 
cased in asbestos to prevent heating the room,  Gaso- 


LM 


I GASOLINE WATER HEATER for Kitchen boll- 
[ ~ А | Н Е 5 era, intended to furnlsh a heater independent of 
9 to 13 inch Swing 

List price, $55.00 and up nccaord- 


ing to size. When ready to buy 
тпай for Lathe Catalog and pricca 


W.F. & John Barnes Co. 
10 Ruby BL, : ¢ Rockford, Ii 


FOOT and. POWER 
AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 


SHEPARD LATHE Co. 
A181 W. 2d St., Cincinnati, Ohio 


Pie p a 


FOOT and POWER 


LATHES 


М 15 inch mring 
uilt for service. 


High Grade, Low Price Fig. 1.—Burner Used in Con. Fig. 2.— Burner Daing Gas 
Accurate Tools nection with Kitchen Range cline ав а Fel, 
CATALOGUE FREE. | Poller Coonected with Ther 
SEBASTIAN LATHE Со, коралл АЫ 


| Culvert Street Hne is the fuel used nnd is borned in a new and 
d "yu speeially  construeted burner which automatically 
П, o. reduces the slze of the flame when the water reaches 
| NE A a сегїйїп temperature, 
Б. F. BARNES’ = 
— » ELEVEN-INCH SCREW ELECTRIC TYPEWRITER—And pow an elec- 
CUTTING LATHE tric typewrlter; not one in name only, but suctualiy 
For foot or power as'wantéd. Has | P^ 2ted by electric power, Current is obtained 
power cross feed and compound by attaching и exible com! to any ial - socket, 
ron Nat лапон The sllzhtest touch on the keys Instantly strikes the 


inihi fin the market, ask ug 
Шет Catalog P 


О В.Р. BARNES CO., Rockford, Ш. 


ё, наи a ros ; 
F E = 3 cami : z 
| Р са Б a дл ла б б КӘ 


letter wih a uniform blow. The makers clalm much 


WESTCOTT SAW CLAMP Wolchs only 24 Iba, and ene greater speed nnd vastly less fatigue for the ma- 


pepe ів Ж. жрк. prepaid. Your money re- chine, The carringe Is returned to the right *3 


mer. 
tarned if not ente wanted. Meis | af 

[ hi ғ i : гр ji ftx IT i; С 
General Manufacturing Co. 058 Rockerr,Chicage содаги че gna- аноспег Xey SOTE: Eit paper 


Is made like a Watch—Simple and Strong as а Crowbar 
The best Brush Son ciel eri photographer, drafts 


[THE INTERCHANGEABLE AIR BRUSH 


man, architect and &how 


; > а SEND FOR DESCEIPTION AND PEICE 
| e. WOLD, 155, 9 West Madison St, CHICAGO, ILL. 


Suits : 


Nothing Ready-Made 


| Guaranteed tn fi ran ra тан. You take 
nors ou simply allow us to prove how 
The Mont Interesting and Bicis: | much better our garments are than those you 


Country on the Continent. ji ii ti | buy ol your local tailor for twice our price. 


Ll LE 10,000 Paiss oí 
THE NATIONAL LINES OF MEXICO and 15 HaaRNry* ree 
Connections Over 500 Miles the Shortest.... your И Амин Ac wa cari 


' actually show you the ex. 
| | clusive style, splendid fitand 
On January 8th, 1905, the time, 5t. Louis, Mo. to 
Mexico City, was shortened Il Hours. 


rene value we give, 
Ww раша pair 
55 All-Wool rouserstree 
Triple daily service. Tho only through Pullman 
Bervios between the United States and Meriloo. 
Three Pullman Cars Daily between 


with your firat suit order, pro- 
viding you will mention this 
St. Louis and Mexico City 
2 VIA 


pagos and write today for 
The Iron Mountain Route and 


] м с: 50, "Ais. olas 
t ñ 
and $ , $12.50, $18. 


p a d all- 
Wool s each 
strictly to “gt y 

е hereby agree to hold the 
money vou pay for any one of 
cur sults as a deposit, until 


| | | you have 5 days to examine and күн the | 

LAREDO, TEXAS andi VIA Raments in your own home, wi th the | 

| aid i tinct agreement to refund the entire 

4 T А m | amount upon the return of the garments tà | 

The Missouri, Kansas & Texas Ry. | us, if you are not absolutely satisfied with | 
ы | them. Write today for book of styles, meas- 


urement blanks and superb assortment of | 
nobby, all-wool suiting samples free, 
and see for yourself how well we can 


and EAGLE PASS, ТЕ; 


The Only Lines Offering Diverse Routes in | p 'ou and the dollars you can save 
Mexico without éxtr& charge t) by ord ering а a salt of чк Кый 
Apply for literature TM NOTICE—W rte today и and be mure and m 
' ES & ee | | иен р Pt- free trousers Riven with the first order to 
с. goo et А | introduce nur poised au Sx 
Salte 230, T Bakin, Chicago, IH. v T. MOSES воо... копа of cur ы И мовах БП Milwaukee 


Are. Stete Йал, Chicaga Capital Stock, FM, 
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The Fractometer pim 


With a turn of the Disc | 
Gets the Correct Result Instantly. 


This device consists of three revolving discs, as 
shown, upon which are printed the fractions and 
their decimal equivalents. The most intricate prob- 
lems in the addition and subtraction of fractions and 
decimals, can be solved with the greatest ease and 
rapidity. lt can also be used as a table of decimal 
equivalents, saving the time and trouble involved in 
hunting up such table in a book. | 


Indispensible to Engineers, Draftsmen, 
Machinists, Foremen and Students. 


PRICE БО CTS. POSTPAID. 


Or given for securing one new yearly Quis uu ge E MEUS 
subscriber. c эр EE s = 


POPULAR MECHANICS 


For more magazines like this click here => 
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= The season is here £o 


- MAKE MONEY 


| Get started early. 
S40 to $75 


Cun be made with one of 
| these 


i A | Meam Peanut Roasters 
Au } and Corn Poppers 


S. DUNBAR & CO. 
16-19 No. Desplaines 3t. 


Catalog Free. CHICAGO. 


|e ect А 
99 capital. E e bm ae LU 


pans them throng 


‘ery SE Eamed $220.0 00. 


This 1а HISTORY. Tends 
an n а fairy tale b bnt it is 


ra aple rich, eh, They Bele 
` read that V over again. I 
\ had $1,500, I earned 


nnd p ty eferhholdere 

| $330,000 In cash in 8 

A Р Every nta 

F holder got their share, 

Oh, That's ту мау of doing 

4l dps Xon must be 
heare thia giafterment Їй 

ТЕШЕ. пт. if T wore lying, 
І темп % tell rs thé | 
f place where I carne] the | 
Money, mnmnd Live BANK | 

Wheres 16 was anid, 

І hare len rne dthegreat 
Value of the right lind me 
Co-operation, бот Q 
to make ішопёу4Фазё іты 2. 
honest, profitable busie 
OM, пева from which milton 

Ero Ш des ттегу your. 

І now bates new bos. | 
ned of the same kind, 
only my fleid ja the world. 

hat ninn бте 1 кым 


Т 


n D 
s ра, favi TI CB TIT К 


ers ri Nena whoa can 
$ ma nmn infarematiaa ami 
end their INFLUEMCGE. 


LE. Е, Hanson, Ex. м. 
ES Belfast, Маше, B must bo 
Pres, В. & М.І. Н. Н. I already hava 4,000 
Bandwich lalnnde, Gi . B., Canada, England "Cuba. Mexico, 
pad wich eie erga Gibraltar, etd. l want a few more. 
Боша fast. = You enninvecet $i or $1200 
mpi ратова dr Ё you wish. lt will be safe and we 
row, This iano get-rich-quick scheme, no 
"Frenzied Finance," You wil meton the level and 
| trented on the square 1 placa JO years of untarnished 
| business тт behind th i Piatement. lonly ask youln 
| ШТ own in AVEST'GATE fou shall hare all 
hn Proof yor oan > "References. Hank ors, Hiusiness Men, 
Church ond Poblia t inla, ete, Bend your address om 
а postal card. I will send a 2+-page book, 


“A Guide to Full Pockets,” — 


FREE. i will pay the Don't bo “A Brother tà | 

thn Cr," top plodding In rour head long enough to 

жак me tà pre [ every statementin this ad. This is your 
ont nim i it. Don t waltif топ want eome- 


riunitr, 
| VER better than ds EV АЕН м, Bt, Chien т 
эг фони 
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WANTED. us 


penses. | EUHLMAN CO. Det M, Atlas Hlock, НЕЕ 


[0 MEN IN EACH STATE ТО TRAVEL, 


a e ды ul lara of 
onth. 


ur Eius and ТАЧ is. Salary 
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NEW AMBULATORY SPLINT—Taylor in the 
Journal of the American Medi- 
cal Association describes his 
ambulatory splint, whith he 
has used successfully in the 
treatment of fractures of the 
thigh and leg. It consists of 
four rods, two placed on each 
lateral aspect of the leg, whieh 
аге adjustable as to position 
and length and cám be fitted 
to either limb. —At the hip 
and ankle nre placed. pneuma- 
tle pads which ean be elther 
tightened or loosened at wil: 
with an ordinat Исус 
pump. The ankle pad is sc 
cured over а Leris splint and 
tightly lated; then the strap 
and the heel extension are 
buckled) on. either side, to 
mike any traction | unnecesg- 
&nry, even for hip fractures, A fourth pad is placed 
just below the knee, It secures the Levis splint and 
helps to retain the limb from апу side play. It 19 
not necessary to do much harndnaging, as the pads hold 
the parts perfectly in apposition. 


il 
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- 
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COMBINATION POCKET KNIFE—Thils useful 
too] combines the follow- 
Ing In опе: Potket knlfe; 
leather punch, eswedging 
awl: wire cutter; wire 
pliers: .Alligator wrench; 
hoof hook; serew driver, 
4nd a serew bit. The 
various tools fold Into the 
handle in such a way as 
not to make the knife un- 
handy or Ineconvenlent to 
carry in the pocket. 


DRY SMOKING PIPE—This shows a plpe in- 
vented by Mr. Willlam J. Felton and recently pat- 
епі through our Patent Bureau. It 1s so e¢on- 
structed that the smoke before reaching the stem 
must pass through an absorbent In а chamber at 
the bottom of the pipe, then up one aide of the bowl, 
half nround it and down the other side before reach- 
ing the stem. The smoke Is not ошу filtered but is 
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і бун lanes 


"EI са. ш 
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anhjeeted to» the hent of the Inner bowl which also 
has a tendeney to purify it. Any moisture from the 
month of the smoker cannot get into the bowl which 
contains the tobacco. The danger from cancer 1n 
the use of a pipe of this kind is entirely eliminated. 

This pipe costs but little more to make than a 
commen pipe Мт Felton iesires to sell his patent 
or have a manufacturer handle his pipe on a royalty. 
Address care Popular Mechanics Patent Bureau, 
Journal Bldg., Chicago, ТЇЇ. 

What Happened,—"Do уой know what happened 
to Lot's wife when she turned her face and looked 
behind?" asked the Sunday school teacher. “Well, 
if she was gettin" off a street car, I know," said 
observing Tommit.—Yonkers Statesman. 

нн ыл аа 

Send for Shop Notes; 1905 edition: 200 pages, 189 
illuatrations; 50 cents. 
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pportunity Т0 SEURE [Qe 


By Small Monthly Payments 


This will be the last chance you will ever have to join this Investment which has been so 
pes His dg readers of this magazine that all the shares have been now taken except the 
final allotment. 

Itemember, there are only 6,000 shares all together in this Company. and whan these are 
gone the sale must be J'cmaoentis elnsed. Series A. B, C, D, E, F and G have been closed. 
and Series H, the LAST AND FINAL ONE, which we are now offering, will at the present 
rate of sale be quickly taken. 

Every series of these gharea haa been over-ubscribed, and the number of shares in the 
final series ів ao limited that many people will necesaarily be disappointed, We reserve the 
right to pro-rate or to reject applications when over-aubhacribed, 

If you have been procrastinating—if you have been putting it off “until to-morrow," or 
“until next week," it behooves you now to 


SECURE YOUR SHARES AT ONCE 


The Mutual Rubber Production Company ia divided into only 6,000 sharea, cach one 
representing an undivided interest equivalent to an acre dn our great commercial rubber 
orchard. These 6,000 nores are in Southern Mexico—the finest rubber land in all the world, 
In this orchard we are changing the production of crude rubber from the uncertain method 
heretofore employed—that of reckless and destructive tapping by improvident natives—to 
the most solid and permanent basia known to modern вени forestry, and under Anglo. 
Mixon supervision. Ko industry ever umderwenb во radical a development as we sre now 
engaged in, without making iniunengely wealthy all those interested in the change, The enor- 
mous fortunes made in the past, by gathering crude rubber from virgin trees scattered hero 
and there in the мара jungle are па nothing eomgpared to the виго and permanent incomes 
to be derived from this new Industry. И 

No large cash down payment ів required to secure these shares, as they are pald for in 
gmall monthly installmenta, as tha work of development progresses, For $20, ma the irat 
monthly payment, you can secure five shares Then you pay $20 a month for 23 more 
months, then $10 a month for a limited period, until you have palid $1,500, the full price for 
live shares ($700 each in the present geries). But, meantime, you will have received divi- 
denda amounting to $1,050, or £210 per аге; во that the actual net cost of the five shares in 
this remarkably safe and profitable investment will be only $450 of your own money, or $00 
per sharo. Then, from the maturity period onward, your five shares, or acres, will yield you 
or your heirs $1,200 д year for more years than you ean possibly live, 

Early dividends are provided by “topping to death" 400 of the 600 trees we originally 
Plant to each acre, and the 200 trees remaining for permanent yield will produce every year 
at least two pounds of rubber each, at à net profit; of 60 centa a pound, These statiatica are 
топо For by Hie Government reporra of the United States and Great Kritain—the most 
reliable волта of information in the world. 


Our Final Offer--Your Last Opportunity 


If yeu do not promptly take advantage of this remarkable final offer, you will be too late to share the profits 
enjoyed by the hundreds of fortunate shareholders scattered throughout the country, Probably some one of them 
is your good friend or acquaintance, 

|». Every possible safeguard surrounds thla Investment, The State Street Trust Ca, of Boston bolls the title 
toourproperty ln Mexico as trasice. We agrees to deposit with them the money раза in for shares, and we file 


with them Sworn starementa as te the development of the property. This company also acts as registrar of eur. 


stock. Youare fully protected from loss in ease of death or in case of lapse of payment, and we grant you а sus- 
pension of payments for фо days any time you may wish, Furthermore ,we agree to loan you money on your shares.. 
We can prave to you that the five shares in this Investment, paid for in small шин бур installments will bring . 
you nn average return of twenty-five per cent, on your money during the period of pny- 
ment, and will then bring you $8100 a month for more than а lifetime, This opens the door for your- 
self, not to wealth, bat to what is far better, a competency for future years, when perhaps you will not be able to 
eamit. Payments of $4.00 per month the first two years and smaller payments thereafer will secure you one share, 
Our literature explains our plan fully and &oncisely, and proves every statement. We will 
lin Fry it to you immediately on request, thus assuring you a possibility of securing shares 
before it lg ton late, This is obeolutely the last call, The Large demand for Mutual Rubber shares 
. has made this final xnnouncement necessary. 


Mutual Rubber Production Company Ҷ 
91 Milk Street, Boston, Mass. 
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We make them all and anything in the metal line---Punches and Dics---Special 


Tools and Machinery---Bcxes of special design and patterns; also experimental 
work at reasonable rates. All work guaranteed. 


| GREENLEAF & BACON, : : 42 and 44 Michigan Street : : Chicago, Ill. 


MODELS:SUPPLIES 


Send for Illustrated Catalog of Appliance for Models 
J: WEINERT & CO., 134 Pierce Avenue, Chicago 


Chir -nage book free deseribes the greatest 
Invention of the 20th C: res, FE fhe rollist 
frie | eure i uf Корб кча, Bioma interer mir pho- 
[55 from Ute and cntaiummnewsnusndvalmunbhle 
Inforsznnatti (reatesttrÓia] offer erer pole 
hy апу “ek You will be Interested. , Ve rite 


uris 


DENCE A MERY, 160 Mory Block, Toledo, a. | 


" $100,000 offered г опе ja- 


EP Book «How to Obtain a | Patent" | THE ORIGIÁ oF THE “рр, 
Жапа “What telnvent" sent free, Send | 
JUN rough sketch for free report as to 


patentability. We advertise your A long time ago, at the entrance to one of the 
patent for sale at our expense. ell English taverns, there Avas placed a box with 
CHANDLEE & CHANDLEE, Patent Attornera п slit in it bearing the initials "Т. I. P." These 

Q8 Ff Street, Washington, D. @. | little letters apelling the’ word “Tip were meant 


to stand for the wards, “To Insure Promptness, 

| | and the vwisltorg/to the tavern began to drop In 

School for Stammerers | thelr eolns té Secure/greater activity on the part of 
| the walters, 

репе telat ГЕ s EL ксы: Whilectie, word tip" Is of comparatively modern 


For particolare Id d resin d 
| TUE orlzlu, the practice has existed — throughout the 
„М, COREY, M. D. : : ; ТОБИ, I24th St. : : : NEW YORK CITY. | world for centuties. 


bl 
[PAT A T Е, М T: ‚ Velusble and $elable Patents Secured. _ 
Value Free 


SHEPHERD € PARHER, PATENT LAWYERS 


„йн the the pem 10 years Mr, Shepherd, of Bhepherd & Mr. Parker on Нот, 1,1003, resigned hia ition 
Wa hav hos obtained for ua а groat many important pntenta, AG anan eoxmminer in the U. B. Patent О сого enter 
а {ү їп naarelly recommending him ta any- this firm. Addresa 
ving need of the services of n patent attorney, 


HALLWOOD CASH REGISTER OO. 210 Revenue Building . WASHINGTON, D. af 
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SPECIAL MANUFACTURING 


| 2110. dee; = p ts kind ever sold at our | 
| 38 in. high xp a ES pri "ға Бір on врргот. | 
— | A à #1) .Uu, fre pre 
a enat LE 


"= ТО ORDER -- 


Made of solid gold. 


|. | | 
| EN | = ү; 1 ҒА a E T TE =- ; Ei wil 
SPECIAL MACHINERY, MODELS шш 4 | , With door to paper | 


| EXPERIMENTAL WORK 
DROP FORGING DIES AND DROP FORGINGS 


Hardware Specinlties, ete. Manf' to 
Order. Send Samples or Drawings for 
Estimnes. Write for Our Booklet. 
THE GLOBE MACHINE 2 STAMPING 


73 Hamilton St, - Cleveland, Ohio 


firm ied, 

Invalunble note 
bank holder free with 
Cabinet, | 

Write for FREE 
catalog of this and 
other atyvlea and 
SPECIAL OFFER. 


cn DISK. 00. 
POM legs mn Rt, 
нас ILI. 


mum шш ши mem rmm 


Жош have the article; we have the brains and the equipment for making it at the lowest cost. 


We manufacture and ship all kinds of Special machinery on contract. 


LET US ACT AS YOUR FACTORY 


JOHN WISHART MACHINE WORKS, Engineers and Machinery Mira.. (Inc.) 43 to 4558. Canal Street, Chicago. | 
LONG DISTANCE "PHONE, MAIN EX 


| | [Dearborn Ir, Typewriter Cabinet | 
| | 
Di ies and Stamping gioas = = z a тра she mse co: | 
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та 
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PARTIES HAVING GOOD PATENTS IN 


MECHANCAL LINE 


or desiring to secure backing to get their patents issued and have their devices manufactured, 
will do well to correspond with us. We are well prepared to manufacture anything merit- 
orious, on partnership or royalty basis, will also consider the purchase outright 


THE TURNER BRASS WORKS 


Manufacturers of 
Improved Mechanical Appliances 


Call or address personally, THOS. К. FERRIS, 55 N. FRANHLIN STREET 


General Manager CHICAGO, ILL. 
улат лаал лл мула уулу уау E LEE E ELLER LE LEE LEER ААА 


Crypenmnriter:s 25 WM. ZIMMERM AN 
Ёл. Ег wish cs) PATENT-LAW, PATENTS 


pe 
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ANTWHERE nt HALF MANUFACTURERS PHICEH Trade Marks, Labela, Ete. 
етн аи Ie ire || 2008 тавон вологе, OHICAGO 
TYPEWRITER EMPORIUM, 202 LaSalle St. Chicago Te LEES аза Antoratio 904 


We manufacture Metal Specialties, Also Special Machinery and Small Tools. We give special 
attention to experimental work. Our Prices are ано тааһа, 
KOHLER DIE AND SPECIALTY CO. Presses, Dies and Machinery, 50 W. Washington Stay Chicago. 
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HOW WESTINGHOUSE SOLVED IT. 


It may give you gm lot of 
Wa Satisfaction] | 


| TO OWN YOUR OWN 
Manufacture TORY 


Exclusively sécu d Е ae 


| for Others. pensive luxury and causes 
mare failures than anything 
else aonnmeoted with a Баі 


problema pursue the inventor of the air brake, says 
The World's Work: 

A few years ago a game of whist was progress. 
ing smoothly, when, after one of the deals, Mr. 


Here is an incident illustrating how business 
Westinghouse did not pick up the сагах, but kept | 
| 
| 
| 


drawing on a piece of paper before him. The oth- meee. 

erg wütehed him curiously, remarked that they were Let MANY FIRMS 

ready to proceed, and then waited, unable tó un- U have been manufacturing 
5 for yearn, 

Suddenly, with a flash of triumph in his eye and Act THEY WERE SUCCESSFUL 
exultation in his тосе, he cried out, "Brown, I’ve As in marketing their product, 
got that natural-gns meter fixed—here 1t-da: It pan- and to all outward appear- 
not fall ta work suecessfully," and picking up bis Your ances were making а lot of 
cards he asked, “Whose turn Is it ќо. рау?” Factory. money. 


— P ——— 
THE SMALLEST MOTOR IN THE WORLD. 


ы 2 n 


THEY ALONE KNEW 


that it took all the money 
they боша borrow to keep 


derstand why he should par no attention to them. 
| 
| 


The smallest cleetric motor in the world Is de- That is up a good front, 
seribed by the Street Railway Eeviéw as being Our OUR MECHANICAL ENGINEERING DEPARTM'T 
bullt hy i тпс ker, whose work bos trained Business and Plan of manufacturing 
him to handle delicate machinery. It was made ы wil turn your lossas into 
with all the exquisite care required In making a profits. 


motor that moves with all the regularity of a big 
machine, ond yet is во small that its owner wears 
it as a scarf pin. Viewed from a little distance 
the article haa the Appearance of а тегу Talialle 
and rather а curiously deslgned pin. It is only 
when standing near to it that its nature can be 
discovered. The Arst thing to attract attentlon Js 
the buzzing of the machine, whieh by means of n 


Michigan Novelty Wks., ji s. Kalamazoo, Mich. 


eurrent ohbtalned from a small battery earried in | fs : tW : Rs ag |. CE. (acre 
the vest pocket, is kept in operation at a hich rate МА zl р-а ТА ы”, 
of ERES with n» noise llke a bee ншы "Y 


раки - rere LAE 46 „R м. 


PATENTS == 2а 


ТТ 
SECURED OR FEE RETURNED VERYBODY GAN HAVE AN ADDING MACHINE 


аа 0 E ples af thee Lecke ШШ iiobis all Ges af com- 

ix opinion аз to patentability. Bend for Guide рее. eel mbanim, and place H rithim the rmh 

hat To Invent, fíneat publication issued for ч >н гч work thas machins coming bumdrels af 

— M —Á а mecured by usadrertised free. “па 


Write for 
EVANS, WILHENS @ Co., 


No. T1717 F Street М. W. Washington, D. C, 
Mew York Offices, 132 Nassau Street. М.Ү. City 
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Novelties Made to Order “st.Stemping.., 


turn work out cheaply. Write us— 


| We'll show you how to place your Invention on the market and make money, m= | 
CHICAGO RIFLE MANUEACTURNG CD. "2: зо дех 5 9" эт. 


Старр | HOW To HESIGN, 
Price List 


| "Golng to resign, are yon?" said the superin 
б tendent to an indlgnnnt person who bad ben pour- 
ing his grief into his cars. “Can't standMt/another 


| ] Il Fal GEO. | minute, eh? Put up with it as long te pon сы, 

"hh PASS. "gm STERE | and now rou're golug to throw up reor job aml tell 

WINBOW SIGNS) tou | 5 “э. né | your thief what rou think of him. Yes, I know. 
| mee үсте Clark | Last straw and all that sort of thingy Uh-huh. 

Street, "Did xou ever see mr set of rules for resigning? 

=a d chicago I framed them up yenrs пй. when I was in the 


newspaper business, anid I bate, used them ever 
see, I hare resigned often siwee then, alwars In 


MOD ELS CHICAGO MODEL WORKS | the way preseribed by these rüles, Perhaps they 
| will he of service to ron. Here they are: 
I8 E MADISON ST, CHICAGO, ILL. О TTE US гесе кїп the last straw don't do 


ЧҮШ | anything for two hoürs “Above all, don't write 
ESTABLISHED 1867 WRITE CATALOGUE 0 o | S BIS 


| "Rule 2. At the expiration of two hours, write 
Four resignation, Amd make It as hot mss vou earn. 
Relieve vonr feellngs/and say everything you have 
been  penning up Ап your breast:  Seoreh the 
scoundrel, 

| “Rules Then/go homo. 

| "Hule 4. Thé next morning, immediately upon 
arising, rend over your reslgnation, and tear it up. 


CATALOGUE FREE To ANY зи 


| an pARTS di .- 
E essential /to any man who expects to resign fre- 


| | E | 
"4 Save time and mo money | Qquentlr/ and still continue to rise dn the world." 
DATENT. ENTS 25 by employing a Wash- | | Е сиса n 
CHEWED OFF ELECTRIC WIRES TO MINES. 


EXPERTMENIAL 


CUTTING 


WORE 


= ] “Rule. Go ta work at the usual hour. 
5 | “Take п сорт of them," concluded the superin- 
UNION MODEL WORKS, il S. ark Street, CAG tendent, “and von Will find that they are absolutely 


DELIS AND МІ 
ington attorney, 


WATSON E. COLEMAN, A notable instance af Japanese determination fs 


! TERM | | related by a Japanese Writer in Sueeess In the 
Registered Patent Attorney | /pregent war with Russia some Jap soldiers had to 


Columbian Bldg. WASHINGTON, Ю.С. Lr: quite a distance under the glare of the fire 
works атн senrehlights of the enemy. They passed 
Advice free; terms low; highest references, the first поя of barbed wite sneerssfully and 


were appronehing the second, When ther chine upon 
mink mines and pitfalls The tines had to le dis. 


W h at E Daus’ IN р = - То D^ 2 posed of. They were found to be electric mines and 


the conductors were агі. Four conductors 
\ i IBS beat and simplest device for mak Wipe г: ut, T li PEH" d 45r a йр үн in г i ЧТ iT Cod ting 
a) and 54 copies from typewritten ori- am within the coating were 24 small wires, The 


Final, we €: ghi piede dipli- soldiers had nò selssors, Time was pressing, Ro they 
calor, cap size, without depoalt - &. wing ali АГ ы : Hh roe 
T on tau (Is HRS ' trial. fell upon the wires with their teeth. and chewed 


= Price $7.50 less trade | them off. The men were so exelted during the work 
uil Jisconniof ВЗ 67, on 5 net | that they never reolized that many of their tecth 


THE FELIX S. К К. DATS DUFLICATO ‘ere broken hy this hard usage, 
Daus Building, lil dope, Меш Verum, | ee 


ee oe Some of the figures for seemingly trivial things 


which are included iu railway supplies reach amag- 
' Ма advance 
fee. Manu- 
[acturers 


and Capital- 
абв seeking good things to manufacture, should 
consultus, Wecnunsultyou. Headquarters for all 


2 = 5. Н. HUMAN & CO., 5: Siret, Chicago, 


PPP 
WE MANUFACTURE | "WE ANALYSE EVERYTHING" 


AT REASONABLE RATES 


Bhould you want to know what Is contalned In any 


Ё 
| ing proportions. For instance, the putrons of one 
| la ree railway system chewed 511.544) worth of gum 
| in the past rear. That fs, 1.150.091) pleees were 
talen fron slot machines in the 400) rollwar stations 
| nf the ergtem.. This same eratem used 26,000. broig 
Inst year, ФО НИ pen points, 50 bbl. of ink, 3.000 Ih, 
| rubher bands, 15 carlonds printed blanks amd enough 
| lend woe to make a string zo miles long. 
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Metal Specialties, Dies, Tools, Metal Btampings of 


all kinds, Sarem Machine Work, Novelties, eto. | preparation er product, oddreas 


Estimates cheerfolly given. Send drawing or models, | о | S 
Metal Specialty Mfg. Co., | THE ELLSWORTH LABORATORIES 
18-24 XV. Randolph St.. Chicago 357 DEARBORN STREET, - = CHICAGO 


AN 
Overland 
Limited 


alitornia' 


the most luxurious train in the world, 
leaves Chicago 8:00 p. m. daily. Less | 
than three days to San Francisco, 
Magnificent equipment. Electric lighted 
throughout. 

GHE BEST of EVERYTHING 


Two other fast trains leave Chicago 10 
a.m. and 11:35 p. m. daily, with through 
service to San Francisco, Los Angeles 
and Portland via the | 


5. 
Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 
All agents sell tickets via 
this route, 
Ilustrated bonklets on 
_ application to 
wW. В. KNISKERN, 
CHICAGO, ILL, 


or E. L. LOM 
OMAHA, in 


OLIO 


Valuable Book on Patents FREE, Tells how tosecure 
them at low eost, How to sell а Patent and What to 
ыы + Invent for Frofit. are Mechanica} Morements in. 
vülunbine to Ook 2: ull n nnex-Making Putent Informa 
tion, MEW yoo КЕЕ tö all who write. 


O'MEARA & BROCK. Fatent Altys., 918 Е. Street, Washington, D. C. 
NEW YORE OFFICE.288 Broadway, New York City 


Acetylene Searchlight 
FOR YOUR YACHT 
A ment, compact, aelf:generating, portable 
Benrchlizht Ü high power for power ond smil- 
Ing yachts, A necessity nnd ornament to every 
раға. Uaefuli in locating bhuoys, making lnn 
nga, detecting obstructions, etc, Bhould be 
Port of overy ynchi s equipment. 
Write today for Catalog 


AMERICAN ACETYLENE STOVE CO. 
506 Masonic Temple, MINNEAPOLIS, MINN. 


-FORMER PRICE, > $1.50 —— 


We have a limited supply of Vest Pocket Lights and offer 
the purpose of cleaning out our stock before taking the 
offered these handy electric pocket lights at such a low 
demand. Qur supply is limited. ORDER QUICK. 
THIS OFFER GOOD ONLY UNTIL 


HOWARD ELECTRIC NOVELTY CO. 


them at this ridiculous price for 

Annual Inventory. No concern has ever 

figure, We anticipate an extraordinary 

TEN CENTS EXTRA FOR POSTAGE. 

APRIL 15T. 

183 LAHE STREET, 
| CHICAGO. 
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You know how the old-fashioned Door-Hanger sticks 
Ours Will Not Bind 
Ours Cannot be Derailed 


Let Us Tell You About It 


WRITE FOR CATALOG AND PRICES 


ALLITH MANUFACTURING CO. 
120 South Green Street, — 


TRA DE MARES 


МАМЕ PLATES. 


A “THE Ma ER HD Co mmm 
^ roD mda Ош сда. а ЫЙ ЫЛЕ Tu ы ee 


- DECALCOMANILA TRANSFEF RS. 
iy. NAME-PLATES; TRADE: MARES AND. DRMAMENTS- 
d .UPALE SCENT, TRANSFER: WINDOW SIGHS, 


Ж: кайы їкї ш: rn er Ae niae: ига. 


WONDERFUL STOVE м коч 

| MAKER! 
' BURN Bos AIR -OMEY LR IL AS 

al phe. 6x400 sold 0me mon Customers dalich with 
Warrlson Матеева @М1-рпа Stove. Eplendid for 
coatings alag heating rooms, stores, offices, ata. 
Dame, With adiutor Atteh, No wick, dirt, 

* or пареа eon! billsor drudgery— 
А soul sufe fuel, lic to Sc a wask 
„айна. faror iuh foe. -Ea for — 


те НУ Pees LE D—640 
Ei 
WORLD MFG. C0., 5:59 Mori B'id'g, Claclanati, Ф. 


For more magazines like this click here => 
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ELEGRAPH 


Telegraphers’ Penmanship and Typewriting 
COMBINED IN ONE TUITION 
We are unable tomeetihes demands of the raliroada for our 
graduates. Foaltlons guaraoiesd to all our atudenta Send 
for catalog. 
The Chicage Railway & Commercial Institute 
O7 Washington St., Chicago, Ill. 


GOOD PIANO TUNERS | 
Earn $5 to $15 Per Day 


We enn ténch xou quickly 
MAIL. The mnewsacjentince 1 unnm- 
ilhona method m eem hy 
highest authorities. REUTERS 
et Titi A= e nob ng enBanrtr. 
Write for free booklot, 


=a - Battle Greek, Mich. 


WATCHMAKER. 


EARN WHILE YOU LEARN, Зра Гот or, Book, Free. 


maker." Postal will da, 
Fimm Мааа Popular Mechanic. Globe Bldg., Bt. Paul, Minnesota, 


Dynamo and Motor 
Bargains 


We carry in stock over 600 machincs 
in all sizes from Ж to 100 horse power, 
Loth new and second hand, all guar- 
anteed. Small factory equipments our 


specialty. 

NO ONE 
Can sell you a first-class machine for 
less money. We repair a!l makes, 
Send us your inquiries. 


. CEP EEE 


Guarantee Electric Co. 


CHAS. Е. GREGORY, Pres. 
153 to 159 5. Clinton St., 


CHICAGO 


Stone'a School of Watchmaking, | 


www.VintageMagazinesOn-DVD.com 


THE BOY RENEW HOYW. 


One of the side rods of the 
train was running down a grade, 
їп southern Kansas, 


engine broke as а 
on as new rallroad 
says the American Thresherman. 
When the traln was stopped at the foot of the 
grade, the gool cylinder was "on center" and after 
the broken side had been uncoupled it was Impossi- 
ble to start the engine, 

The engineer, the conduetor 
took turns trying to devise a 
last a farmers bor crawled 
fcire, and came over to make 

“Why don't rou let "er go kerchunk?" 

UM hat?"' demanded the conductor, mot 
the Idea. 

"Wir, let 


and the passengers 
wir to start ]t. At 
through oa» Багі wire 
n angggeatlon. 

he asked. 
pgraaping 
Umnmhiteh the 


"er go kerehunk. last car 


And shore ‘er up the grade m-wnys, Then let ‘er 
| cone. down kerchnnk  aguinst the train. That'll 
bump ‘er along some." 


The rallroad men smiled contemptuous!y, but the 
]Hissengers sided with. the boy, so at Inst It was 
decided to try bis seheme, All hands turned to and 
pushed the ear n little way op the blll. Then It 
was sent with Increasing, speed back against the 
traim, Which it stonek with the foreseen "kerehunk," 
The “kerchunk’ did the/ work. The engine was 
bumped off center, the enzineer gave it enough steam 
to keep И slowly moving, the passengers scrambled 
Aboard, and the oonmlegged outüt lhnped away on 
its journey. 

— —ÀÁ:G—89—499—————————— 

A few days ago n 16-hp. automobile was suddenly 
driven up the mhrhle steps of the clobhouse of the 
Mercantile Club of Philadelphia and was as soddeniy 
hacked down, before the indignant members contd 
Interfere, The performance was the result of а 
wager ith the driver collected the $1,200 stakes and 
hastily Jeft the scene, 


500 BOOKS 


Our new catalog of latest me- 
chanical and technical books, 
now ready. 


Write fora copy. 


Want a 


Typewriter Free? 


It takes no money and very 
little effort to earn A FINE 
TYPEWRITER. This ts cer- 
tainly the greatest offer we 
have ever made. Write at once 


for “How To Get It." 


Popular Mechanics, 


JOURNAL BUILDING, CHICAGO 
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SCHNEIDER.—Care and Handling of Electric Plants, $1.00 
DAHLSTROM.—Fireman's Guide to m Care of 
— Boilers a 20 
on Electricity, Me- NORRIE.—Induction Coils and Coil Making for All | 
апіса and other ars Purposes =- >» $1.00 
TU pats, QURE te CROMWELL.—Easy Lettering for Draftsmen = - — .50 | 
JUST OU'T.—The most complete set of Wiring dia- [i 
grams and circuits yet published, Limp Cloth, 50c. 
HOW TO TELL THE TIME in any part of the world at 
EHE ME y part e world a 
XE ——— SPON @ CHAMBERLAIN 
agro | | PUBLISHERS OF TECHNICAL BOOKS 
| 4000 COPIES $010 $i. 00, ) Postpaid Dept. PM, Liberty Bldg., New York 


B GINES AND BOILERS 
by E, Р, Watson. 


Within Itself 


Brace will not permit our telling | 

all about ibis book. hut rnm | 
atiil, wo give rs achance to RENE 
rEaCTICAL it for rourself by our пг to refund 
ELECT ГЕНС". J money if book is not satisfactory 

na4xuminntion. Lluder this 
11.800 co ie» have been eld and paid 
for. and out of this number we hav 
refunded for only 20 OPES. There 
are nineteen chapters, carryin 
from the fundamental | principles of pt 
electricity through, the art to t 

namo and chapter B UR ce 

to the electrico automobiles and hat 
teries. Contains a dictionary defining 
1,5 words, 


4th Edition. Price, $2.00 delivered. 
CLEVELAND ARMATURE WORKS: Cleveland, Ohio 


ET M ыл — 


(JUST PUBLISHED) 


Forty Lessons for Beginners 
in Engineering | 


By MANSFIELD MERRIMAN | 
Professor of Civil Engineering in Lehigh University | 
12MO, 172 PAGES, 142 FIGUR] 


pania of the retail price, 
| DESCRIPTIVE CIRCULAR UPON APPLICATION... 


— It тобе... 


You ean quickly larn to ron stonm 


Young engines by stad ring 
" ‘Young Engineer's Guide 


Engi neers | & a 
are thnerpénmsofhiringan engineer. Book 
Guide recently revised to 254 pages. Тилин]. 


| JOHN WILEY @ SONS 
[ | | 44 East 19th Street, : "à NEW YORK CITY | 


Modern Electricity 


——« Explains X- -Hnys, Wireless 
di Telegraphy, tadium, 
Transmission «& Distribuilon, 
7 Power Siations, Wiring, étc. 
Written In plain English. 


t7» Д All Problems Solved 
= rection —Accurate—Scientific — 


Lilostrotions. 
005 pages. Cross index, 

"A practical handbook for etu- | 
dents, apprentices, nnd electrical 
i ma. engineers. "— BSeientifle American. 
Silk Clath. decorative cover, silver stamping, . ‚ $1.50 | 
Seal Leather, marbled edges, gold stamping, . . 


LAIRD & LEE, „5085975, CHICAGO 


Machine 
чт or Motor 


Hell 
How tn Make а Te legraph Instrument 
How to Wind Armntures 
How to Wind Field. Magnets 
How to Make an Ammoter 
How to саа а Thermostat 
elt, 
How to Makè an Electric Soldering Iron 
А How to Make n Smal) Electric Heater 
How to Makè an Electric Furnace 


|  Bubier's Popular E Electrician n Ce. Dep't t 3. Lynn, Mass. 


алнан Bonoan 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


paene BE 98 DRESSES 
— ANY MAN 


LETTERING aa LM 


ade-to-Menaure Ault. 
A neat booklet, now ready, contains 


sP EXTRA PAIR 
many good things for studenta OF TROUSERS FREE 


PR 1c Е, 2 CENTS To Intreduece eur famous made- 


l&-menasure cosiom tailoring we 
DRAFTSMEN, arenrrecrs. 


make this aiequaled offer of a 
peed oar new book on dimensions of 


ithe ей Кы ди Sar 
Рїре, Fittings and Valves 


well made and durably trimm 
for only i T. BH. Кап! fo your 
йй Garlor's £15 suit, ond give 
you on extra pair of tron- 
тека of the gue cloth as the mit, 
ora fancy pattern if desired, ab- 
Bolutely freee bend . us Tour 
name Bund nddlress and we will 
sec vo Free Samples of 
rg nieasurenmenk blank and 
ispe-line. Send nö mör 
Wah wribu ee {н> 9 ey 
GENTS’ OUTFITTING CO, Depi вт, 
КҮЧЕ 242 Market St., Chicaga. 
а Rèl: First Nntional Bank, Chicaga, 
1 Capital, £1 ЖАНКА. 
Traveling Salegmen Wanted, 


NO BOOK LIKE IT 
FLEXIBLE CLOTH BACKS, 50 CENTS. 


HAVE YOU SEEN A OOPY OF 


THE DRAFTSMAN? 


It ів а neat шош. magazine on DRAFTING 
and Home Study 


THE NORSK NIGHTINGALE. 


Ye ban crowded Пр /1п eabln, 
Not a soul ban saying vord, 
It ban storming gude and plenty 
And af tank moboly stirred. 

It ban awful teng in venter 
Tu be eut in littie ship 

Ven der ban big vend, ay tal yu, 
Xu ant feeling wery flip, 


$1.00 PER YEAR. 4 MONTHS TRIAL, 25e. 
orthe Magazine and “Lettering” for $1.00 


ADDRESS 


THE DRAFTSMAN, Cleveland, О. 


Valve all ban feeling яса сЕ, 
Some ban scared, and saying prayers; 
“We ban lost!" the captain tal us, 
Ag he falling down the stairs. 
Dis har captain's little daughter 
She nnt scared, ay tal yu dat: 
She ruat laugh, and tal her father, 
“Yo ban talking tru yure hat?" 


The New 


Popular Mechanics 
PREMIUM LIST 


Fully Illustrated 
Is Now Ready 


BOOKS FOR MECHANICS, 
ELECTRICIANS, ENGINEERS 


"Ant vu sayt" her father tal her, 
"Ay tenk yu ban purty rude! 
If vu ani stop getting sassy 
Ay skol spunk yu purty gudel” 
But his daughter ant ban üuervous, 
No, sir, she yust standing pat, 
And vonee more she tal her father, 
"Yu ban talking tru yure hat: 


Then she tal him “ay ban rending 
Book vich Missus Eddy write, 

And she say ef ve believing, 
Ve skol coming out all right. 

So ay yust belleve dis schooner 
Ant ban going to senk аё all, 

Ay ban stuck on dis har Sclenee— 
Ay ant frald for any squall?” 


SHOP TOOLS OF ALL KINDS 
SPORTING GOODS, WATCHES, ETC. 


Purtr sune dis har old vend storm 
It stop blowing, and next day 
Ship skol coming into harbor 
So ve nnt ban drowned, vu say. 
Ay ant know ef Missus Eddy 
Tal dia achooner not to senk, 
But ef vind had rust kept blowing, 
Dar ban hal to pay, ay tank: 


Something for everybody given for 
one or more new subscribers. 


ADDEEBS 


Popular Mechanics 
JOURNAL BUILDING, * CHICAGO 


A really боой Typewriter given for 


10 New Subscriptions 


to Popular Mechanics. Write for Particulars. 
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HOT SPRINGS, ARK. 


Only 20}¢ Hours from Chicago 


ҰТА THE 


WABASH 


You can leave Chicago daily at 
11:30 a. м., on the 


BANNER BLUE LIMITED 


the finest train on earth, and 
connect in Union Station, St. 
Louis, with the Hot Springs 
Special on the Iron Mountain, 
reaching Hot Springs next 
morning at 8 o'clock. 

Write for free Booklet telling 


nl about this popular health 
and pleasure resort. 


Ticket Office, 97 Adams St, 
CHICAGO 


©» 5. CRANE, Fe Aa PALMER, 
G Р.Т. A. ЯЕ. Louis. A. P. А. Chicago, 


CO-OPERATION 


D bs mgao ker to fortune, fume and hap- 

| Pinesa, T hold the hey, but cannot turn 
it nlone. Wo will shire with you in the greatest опет = 
making co-operative business on earih. We are giving 
nway 250,044 shares of Treasury shock, Par value £1.00 
per &hare. Not n share can be bought for cash. 


There's 20 Shares for You 


No maereforanyone. We don"t want your money, don't 
веп us a cent, just a postal card. Our plan is unlike that of 
the tru ats who give millions of shares to drones, callen "pra 
Moles." We are giving ours to pnrtners—energetio men 
and women, This tock will pay агре dividends and costa 
$30u—just а little fort- that P all—fortune'a knock 18 at 
your door, believe lt or not, as you please. 


THE PEOPLE'S COMPANY 
144 West Madison Street, Chicago 


MEN EVERYWHERE 


lo learn how to make new and resilver 
old mirrors. Immense profits in. the 
work ànd we guarantee you success, Wa 
tell free of charge how to emboss, etch, 
foil, gold. leaf, gild, frost and chip glass. 
Send Lor particulars and start at опоо. 


Cz. Las Patterson (e Co., Chicago, 111. 


PRACTICAL BOOKS ғғ PRACTICAL PEOPLE 


DEF 
Mechanical Catechism By н. б. 


М. E. E. Denis with Practical Steam and Electrical 
Engineering. Machinery and Tools fully described. 
Btationary and Marine Engineers, Machinista, Firemen 
and Mechanics generally need this work. ЧУН pages. 
250 illustrations. ilk cloth, red edges, 81.040. 
Laoather, marbiod edges, $1.50, 


} 

- 1 Newest Up-to-date 

Practical Points Handbook tor Station- 

ary, Leoeomotive, and Marine Engineers, Firemen, 

Electricians, Motormen and Machinists. Arranged їп 

form of Questions and Answers. Size, Ф хб inches, 
Cloth, marbled edges, 81.04. 


Engineers’ Practical Test 2°44 
men employed in and about Power Planta, Examnina- 


tlon Questions Fully Answered. Revised edition. Ша: 
trated, Full cloth, aluminum stamped, 81.00. 


Dynamo-Electric Machinery 


Hy McFadden & Кау. Every Dynamo Tender, Lineman, 
Motorman, and Engineer should own a copy of thia 
Up-to-Inte book. the best and cheapest of its kind. 
Bice, бё к inches. Flezible aloth, red edges, 881.040. 


LIN $ 
Mechanic's Complete Library 
Modern Hules, Facta, Processes, ele., for Engineers 
Mechanics, Artisans, Electricians nnd Machinista, А 
thoroughly comprehenalve Book of Reference, Heplete 
with drawing plans, etc. Fire books in one, Newlv 
rerised. Chari for Setting Gear Teeth free with each 
copy. En дига. Size, DM x4 inches. Silk cloth, red 
edges, 61.00. Morocco, marbled edges, 81.50. 


Machinists' and Engineers' 
Pocket Manual 5:258; B. Diron. 


Gear, Valve and Indicater Practice, Vocabulary of 
2000 Mechanical and Electrical Words. Leather, gold 
stamped, red edges, pocket, fap and metal clasp, $L. 


= i È ы 
Zwicker's Revised Practical 
For Marhinistm, Fi , Елеген: 
Instructor pill y all Enn NEAN 
relating to Pampa, Injeectors, Engines, Indicators, Safety 
Valve, ete бх inches SUM cloth covers, 756. 


Engineers, Firemen, Electricians, Architects, Carpenters, Blacksmiths, 
Ice-Mauchine Men, Contractors, Machine Shop and Round House "эы: 
Foremen and Helpera — Artisans of Every Description „+ „+ 4 * 


| qu Пу Henry & Hora 
Modern Electricity {7 "езгу & Нога, 
mengs of ihe Artisan, Student, Eleetrieal Engineer, Ins 
renter, and all who nre interested in this force, 355 
E 150 illustrations especially drawn for this work. 
«oth, eprinkled edges, aluminum stamped, $1,00 
Full leather, miarbled edges, 81.50. i 150 


Kilburn's Standard Handbook 
for Railroad Men "Чоп ana 


points referring to Н. Н. Engines, Link Moron, Auto- 
matia Air Brakes, Injector Practice, Breakdowns, Sg- 
пая, ate, with JU practical illustrations and в full set 
of Double Trip Daily Time Sheets. Handsomely ond 
gubstantially bound, metal clasp, 1.00. 


Practical Compend « Electricity 


By Prof. Jas. Hoaton, A. M. Electricity in all ite 
branches and applications. Up-to-date in ev ery respect, 
Techical Termas in common use; Electricity ав applied 
in Medicine and Surgery: Tablesof Units, etr. 277 pp. 
Cloth, marbled edges, 200, Loathor, gilt edges, 600, 


T^e Mechanical Arts Simplified 


Кей and arranged by D. B, Dison, А work ef refar- 
epncefortheuseof Architects, Architectural Iron Work- 
èrs, Builders, Blacksmiths, Hookkeepeora, Boilermakera, 
Contractors, Engineorg, Foremen, Firemen, Master 
Mechanics, Carbulldere, Patternmakers, Н. В. Superin- 
tendents, Roadimastera, Supply Agents, Tllustrated. 
455 pages, Size, Вны inches. Full fertble leather, 
marbled edges, 87.00. Silk cloth, red edges, $1.60. 


p Н By J. W. Garyetty. 
Motorman's Guide "77, Y sets. 
tor and E-ver.rendy Guide Everything a Motorman 
should know about the care and running of Ша cor. 
The Only Book of ita Kind. Bim, DB x3 inches Slik 
cloth, red edges, DOC, 


Little Giant Question-Settler 


By Prof. Jd. A. Beaton, M.A. 30.000 Questions 
and Arguments Quickly and Accurately Settled. Alpha- 
betically arranged for rapid reference, A wonderful 
WVest-pocket assistant: Sire, M x2 M inches. Siik cloth, 
edges, 250, Leather, gold edges, Indezed, bide. 


For Sale by |OPULAR MECHANICS 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


DYNAMO CASTINGS 
Sets of Material or Банька Farts for the 
FRANHLIN MODEL DYNAMO 
PRICE $2.50 AND UP 


Will light Mx lo. D Inmpe 
Write for 1 наа 4] bonklet 8 


PARSELL @ WEED, 
[3-13 West 3157 street, = NEW YORK ТҮ 


We Teach You How FREE 


Full instructions with every Мейе] 
Press, for doing àll sorte of job print 

ing. #1 по hour made or sared in spare 
time printing for others or you reel. 

ЧЕ тш. ens and a Evers press 

The leader for thirty years.  Wrhe for free book Led 
God ecelocemcects. | йө] 13:4. 


Model Press CO.: 
106 N. [0th St., Philadelphia, Ра. 


The Wonder Dynamo Motor | 


MOST COMPLETE LITTLE MACHINE MADE 

lempi, runs fiori, еереер wader, abo. 
(wiput besite wap, wind Ter вер Tobaga up in ten, 
Наа lamsaied arnarnre, making the moet eficient 
ШЫ, а maia of lie kind oz the market. WEJ rih 
am 1l) v4 імен. Нр dba. Нн D їн 
Bend stamp far c&dalogus. Agel Fabled таге еч, 


THE R. M. CORNWELL C0., * 
408 &. Salina St., Syracuse, М. X.,U. 8. А 


“THE MYSTIC" ELECTRIC 445 
WEST POCKET FLASH LIGHT 
Sent to any address post рані Y 
mid for free catalog. C excel 
FAY MARTIN € “= 
1650 N, Clark Street байн ill. Dept. 3 


For тн linm, Works Pda 
| ШО) to 9000 ft. with ?dry batter! 
f 4 Patterit ок —— € 


JVEST POCKET FLASH 
: fan LIGHTS only 60 cts, Раз 


Ш centa E 
Extra Hatteriogn, ?5 cente Bend Ар 
for fren Catalogue of Electrical 7T 

1 enpplies, 


| HERBERT E. SMITH, 9 Park Pi., Batavia, N. Y. 
FI GHTING ROOSTERS 


“уку anid шлш your 
friends, Thess are two роп» 
tine game rüoslers wilh 
feathers, they fight do a iw 
finish, and aro always ready 
to fight. Тһе весте оё their 
aoe lees now to 
fhe operator. Will Inst a life= 4 
dime. Ню por pair, Ф for 256, 
Poetpaid and our big ARP ыйа free, Address 


W. H. ишки мур 4th Street, St.. Paul, Mlan. 


I Turned Out $301.27 


| worth of plauasg in weeks, writes M. L. miih of Pa. (used 
f= |] emali оор. Her. Geo. P. Crawford writes, made F700 Arsi 
Та day, <. 7.9, Milla, ж meg үчү єп ral pem make $5.00 


Write tod: for Catalogo, Agen dMfer. ada 
E. the today fy iE rco o. 


DRAWING sees. 


25c for 4 months— Cleveland, Ohio 
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MYSTERIOUS PICTURE ON WHETSTONE. 


A mechanic at Dayton, Kk, on Easter morning 
last, while whetting his knife on az stone chanced 
to look ont of the window for a minute or twa, 
When he again claneed at the stone hls astonish- 
ment knew no bounds, for there on what a few 
moments before was а perfectly plain stone, was 


Mysterious Whetstone Fioture 


the figure of a face, in which many who have seen 
lt recognize а likeness of the Christ, Mr. Starry, 
the owner of the stone, is n man of standing In 
his community and his statement is fully accepted. 
The stone hos been examined by several thousand 
ресори. The face does not fade, nelther has It be- 
come more distinct. It is n most curious and re- 
markable ineldent. 
ES tle 


CEMENT FENCE POSTS IN GREATER DE- 
MAND. 


The number of firms manufacturing cement fence 
posts has increased considerably iu the past year 
nul the manufacture of these posts Is one of the 
Coming industrles of the United Stites, Most of 
the posts, while different in construction, are the 
same in principle, the cement post belng reinforced 
with strips of iron or wire embedded in it with 
loops of wine or other means of attaching the fence 
wires, 

‘The posts do not deterlornte Їп the earth, are пої 
affected by frost and may be fire-awept without 
hari, For this latter reason they are coming more 
and more into demand by railwars for fencing In 
right-of-ways and on western farm lands where 
prairie fires nre nmnnnual events: 


Iwill teach you one пет осіп trick 
and one new card trick for zo cts. or either 
Гот то сїз. Iwill send ''Book of Card or Coin 

и" тво p., 290. each, and include illus. 
catalog ef ago tricks free with order, Lear at 
hone, amare your friends, mystify, startle and 
M entertain. ROBERT "WASSMAMM, Instructor in 
Magic, 337 „з, Webster Ave, CHICAGO, ILLINOIS, 


fib germ) oie ism m 


The World's Headquarters for 


ELECTRIC NOVELTIES and SUPPLIES 


If lt's Electric We Have It.—We Undersell All 


x Trea L 4 Hatters $30] 
Fan Motors, £200 to dni 


Battery Table Lamp REI 
Hatters Hanging Lam Ш». QU 
Telephone, complete, £2.90 to 5.96 
KElectrio Door Bella. 1.0 
Electric Carriage Lampa, M 
0D Medical Batteries, 2.05 
і? Belt, with Buspensary, р ГАР 
alegra bh Qutlita, 1} 
Battery Motors, £1.00 to 1710 
Б сус Electrie Lighta, e. n5) 
fleotric Кайту» а. 
Pocket Flash Lights, 1.95 | 
Necktie Lights, 1.00 


BEND FOU HEW CAT., ТПЕТ OUT 
#3 Electric Hand Lantern. Agents Wanted: 


OHIO ELECTRIC WORKS, .*. Cleveland, Ohio 


ENTIRE FAMILY LIKE “POP.” 

Your appellation, "Popular Meechnnies," fs cer- 
thinly the most Appropriate one ron сон] have 
adopted, if I enn juge from our home, where it Is 
the most sought after piper that we get among d 
erent many. I have three boys, 16, 10 and 3 veqrs 
ad respeetivelv, and when the paper comes There 
ін а regular fight, which usually ends in the young- 
Bter getting the paper first, ns his efforts are so 
demonstrative and lasting that to get rest the paper 
is turned over to him. Sometimes there is as coni- 
promise, in that he willl share it a little to get in- 
formation, Ships and rallrondas or automobiles are 
his hobby. Kindly excuse the digression.—Win. J. 
Ruf, Quiner, Ill. 

— € 
Põlyteehnle Institute, 


The Bradler Peoria, Ill, 


has ndded two new courses: one to prepare teachers 
of Manual Training, the other to fit teachers to in- 
struct in Domestic Selence, 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 


Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 


ON THE LINES OF 


THE ILLINOIS CENTRAL К, R. 


AND THE 


YAZOO & MISSISSIPPI VALLEY R. R. 


For full information and deseriptive pamphlet, address 


J. C. CLAIR 


Industrial Commissioner 
т Park Row, - ç- - Chicago, Ill. 
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EVERY BOY 
His Own Toy-Maker 


Ittella rou how to make a Steam 
Encino, а узо таршо Camera, 
& Windmill, a Microscope, an 
Fleetrical machine, à Galvanio 
Battery, nn Electric Telegraph, 
Bn Eleciratyping ppparrits, m 
Telephone, а RKaletde | 
Magic Lantern, an olan Harp, 
Hoata of every kind, from a little 


rowloat ton full-rigged achooner; 
how to make Kites, Банда, 
Paper Toya, Masks, Card Racka, 
Wagons, Carts, Toy Houses; bows 


| and Arrows, Fop Guns, Blings, 
Stilte, Fishing Tackle, Rabbit nnd Bird Traps, and mony 
other things, and all ia made ao plain and simple that any 
boy enn easily make anvthing described. The whole ja il- 
lustrat ed with more than 200 handsome illustrations, This 
ia m great book and you shonld not be without it. Price 
only 10 cents, postpaid, 3 for $5 cents. Address 


WESTERN SPECIALTY ĠO., 532 Minnehaha Street, St. Paul, Minn. 


With these cards you сап do the moat won- 
derful tricks. You can make trays fade Into 
blank cards, blanks into aces and aces into 
Adeuces, ete, No practice necessary. Send 

(or a pack and be areal wizard. PREE OMY 
lic, POSTPAID, With full secret directions. Address 


WESTERN SPECIALTY С0,, 532 E. Minnehaha St., St. Paul, Mian 


ELECTRIC MOTOR „75с. 


nna with a wèt or dry battery. Ask any elec- 
id dealor or jook through any alectrical 
catalogue and see if you enn buy an electrio 
moter with Y-loch armature, wrought iron 
fleld magnet, pulley, ete., for TG cents, pack- 
ing und postage, 15 cents, 

CATALOGUE FREE 

Electro magnete for experimenting, 160 each, 


Beul 10 cents far 10 feet of пре wire for experlmetilng and making amall татын. 


ARTESIAN ELECTRIC CO, 744 Artesian Ave., Chicago 


"TU ш шшш юшшюшш шшш ыш шшшшшшшшжшшш шш ҥй 


: Everything Electrical: 


FOR THE | 
i STUDENT -- AMATEUR -- WORKMAN 
SUPPLIES—NOVELTIES 


Our complete Catalogue of "Everything Elec- 
trical” is just ont. It describes and illus- 
trates all kinds of Electrical Supplies and 
Novelties, Its interesting and will pay you 
to send for it at onee, 


Modern Electric Co., 
а MUNCIE, а = - INDIANA ! 


Раш m um TTT Tee ad ин пана? 
oo 


ELECTRIC RAILWAYS 


Dynamos : Motors : Cas Engines 


TY 


z^ Ir WA 


AER. 
pos — 1 -F ~ 


Oomplete Working Modele, aleo Castinga and Parts. Every- 
thing for the Amateur Electrician. T nd for Catalogue 


The CARLISLE & FINCH CO., 
262 E. Clifton Ave. Cincinnati, Ohio 


LR. tL ple 


For more magazines like this click here => 


www.VintageMagazinesOn-DVD.com 
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“Want” nnd “For Sale" Ads. 2 cents per 
word, payable in advance, Replies may be 
sent to п number, care Popular Mechanles 
and will be forwarded promptly without 
extra charge. 


“SHOP NOTES'"—Paper covers 00 cents. Popular 
Mechanics, 


AUTOMOBILES. 


E = шшш 


FOR SALE OR TRADE—24, h. p. engine, new, 
npright; 2 h. p. engine, horizontal, new; 4 h. 
marine engine, new; 2 ignition dynamis; Ж>=Ииһї dy- 
namo: 4 l. p. charging plant. Will accept in ex- 
change light automobile ronabout, gasoline or elec- 
tric. A. Н. Arp. Moline, Ill. 


TO EXCHANGE—One new 12 h. p. Gasoline ën- 
gine, complete, for second band automobile. Address, 
Box 11407, Joliet, І. 


WANTED—Second hand automohlle in good con- 
dition, Write W. B. Reynolds, Reynoldsville, Pa. 


BLACESMITHS. 


He а Master Mechante aud expert steel worker by 
using Toy's Treatise on new steela explaining how 
to work them with 75 new methods for working all 
dificult jobs, Ten receipts for taking your own 
eompeundg for welding different kinds of steel solld. 
Thermite welding fully explained: also two colored 
tool temperlig charts; chart A explatns all аппа 
and hardening; Chart B explains both scientific ans 
laln tempering to a standard. All the above for 
$1.00. Valuable samples free. n M. Toy, Sidney, 
hio. 


LENT al 


BUSINESS CHANCES, 
шана шгп 


ESTABLISHED and protitable 
business on Расій const requires services of good 


nfflee man with $825,000 te enlarge business; no 
ngentas, Address SOS Itepaular Alcehnmnien, 

$4,000. STOCK of watelies, clocks, jewelry, sta 
tionery, chinaware, glissware. mnotlons, ete, Bene 
work, S20 per month, Christmas anlem, $1,500 to 
S148) Brick store, Z5x60. Reni, $13 Established 
1880, S8, Rhodes, Ulysses, Neh, 


REPAIR SHOP for sale; bulhiiug and tools; re- 
pairing bicycles, guns, sewing machines, typewriters, 
ete: large trade, For pnrtieulara write Lock, Box 
(5, Toledo, Lown., 


SPLENDID opening. Live, growing railroad 
town, rich farming country; leading store, fine Mix- 
tures; stotk about $3,700; must sell for cash. Best 
location; good repair trade. Must sell at oónee—-have 
government appointment. C. V. Bates, Huron, S. 
Dak. 

£1 INVESTED in our eonl mine today willl be 


hank references, Write Bitim- 
Andrus Bldg, Minneapolis, 


Worth 5 in я уёйг; 
fous Mining Co, 2540 
Minr. 


ENGINES. 


— FOR SALE—}-H. P. steam engine and lj-H. Р. 
water tube boiler, complete, with gasoline burner 
and injector, $30 Leroy Hogeboom, 28 Eldridge 
St, Binghamton, X. Y. | ENS mu 

FOR BALE-One J horsepower alr conler 
Mobile gasoline engine, with nceeessorleg; good as 
new: 245.04), or will exeblnnge for transmission gear 
for 1!j-bineh shaft. C. Warren Patton, Jacksboro, 
Texas. b. wA — nd 
^ FOR SALI$—3 bh. fp. hieyvehs engine, £235.00: 1! h. 
mh, S204: 3 B. p. marie, $7545; new 15 ft. 2 h. p. 
launch, 4 @rele engine, $140; second hand front axle 
and wheels, $12.00, W. Hofman Motor Works, 
1253 N, Halsted St.. Chirag 

FOR 8A LE— Engines, 15-hp. Garr & Scott. 16-hp. 
and 12-hp. Port Huron, 16-hp. iid 14-hp. Case, 10-ip, 
Avance, 10-hp. Russell, Avery & Case separators, 
Western, Marseilles, Port Huron and Ottawa shell- 
ers. Inquire Martin J. Alleman, R, No. 24, Pern, ГИ, 


FOR &ALE-3-hp. gas éngine and one steam en- 


gine, 3x5 Inch cylinder. Chas. Archibald, East 
Palestine, bia, 
LAUNCHES. 


LAUNCHES—If interested don't fail to get folder, 
ete.. of the best 20 ft 5-hp. launches on the mar- 


ket. Also knocked down frames for parties desir- 
Ing to build their own boat. F. P. Neumeister, Rock- 
ford, Ill. 


FOR SALE—#s b. p, fast aml seaworthy, twin- 
screw Abin gasoline cruising launch: length, 28 ft. 
ü ins. by 8 ft, beam, Price, $0 Photos and full 
description by mail Harry Hann, Maurlte River, 
N. J: 


MISCELLANEOUS. 


FOR SALE—3200 assorted Strawherry, or 100 as- 
sorted Raspberry anl Blackberry plants, $1.0 
John A Nelson, Craig, Neb, 

EMPLOYES and Watchmen's Hecorders, for re- 
cording arrival and departure of employes, and the 


night watchinan's tripe. Illustrated catalogues 
free, R. E, Kimball & Company, 214 Wabash Ave, 
Chicago. 


BICYCLE HIDEHRS! Punetures cost money, but 
not with my single tile band tool Tool nnd bands 
for 6 punctures for loc, Address C, Crome, 2265 
Union St., Toledo, ©. 

POR THADEBe—Complete threshing rlz for stock 
or western land. Guy Ross, Alexandria, Nek, 

WANTED-—Ful particulars of merltorious artl- 
‘les suitnble for mail order bushiess, And circulars 
with our imprint for distribution among agents. 
Agents Supply Co, Detrolt, Mich, 


FOR SALE Patent No. 779,625, Corn-Chopplng 
im Ча Jones, Marquard &  Jaedleke, Hanover, 

ar. 

WANTED—One second-hand amall power air com- 
pressor in fair condition; must be cheap for cash. 
The York Automobl!e Garage, York Village, Me. 


EDISON Triple Spring Triumph Phonograph, 
cheap, Address Albert A, Haehnlen, San Jose, Cal. 


POR SALE—Complete course in mechanics in In- 
Lternstional Correspondence Schools: cost $76; will 
eel) for £35, Investigate thls, Box 124, Buenn 
Wists, Colo. 

CLARINET, snare drum, bass irum, steel hunt- 
Ing and salling boat that you cant sink. Want 
eash or what have rou, Hox 300, Pleasant Prairie, 
Ws, 

ELECTRIC flash lights, 95e; electric bell outfits, 
#1; electric motors, $1; annuncinror, 6 indications, 
£5; telephone and wr anne parts, telegraph instru 
ments anil all kinds of induction colls. J. А. Shan- 
non, 40 W. Upton St. Chicago, IN. 

LET ME ASSIST you with that machine vou are 
thinking about. Frank РатПЕ, Winnetka, Ill, 


FOR SALE—Methanical drawing eourse (Inter- 
national Correspondence School): cost £53: will sell 
reasonable. Addresas G. B. Price, HO Oswego St, 
Srracuse, M. Y. 


AUTOMOBILE parts to exchange for Edison 
phonograph or typewriter, A. P. C, 10 B, Wall 
BL. Columbus, ©. = 

OUR NOVELTIE CATALOGUE is just out. 
Write for it now.  5Smlth Broa, Ma West Van 


Buren St. Chicago, Ill. 


САЯН, OR WILL EXCHANGE for kodak ar 
guns, complete lessons “Metal Mining,” International 


Correspondence srhonls: coat Hit, Lessons on 
“Cyanide Process; eost $15. Blow pipe outfit; cost 
£15. Complete drawing ountüt: cost ЕН. Address 


"Mining Engineer.” care Popular Mechantes. 


BRAINS FOR SALE—Do ron want a prospectia 
written and illustrated for your new company or 
4rndicate? Do rou want one that will command nt- 
tention and sell shares? Do уоп need а catalogue 
ot booklet that will not be thrown in the waste 
basket? If so write to Expert, care of Popular Ma- 
chanics, Journal bullding, Chiesa. 


CAMERA FOR BALE—Vive camera, 4x44 in 
in good condition, $3. С. L. 8, Popular Mechanics 


MISCELLANEOUS.— (Con tinued) 


ADVERTISING COURSE FoR SALE—Full 
course of lessons from the foremost school in the 
country. Price $10. С. L. 8, Popular Mechanics, | 


WHEN YOU WANT anrthing and don't know 
where to get It, write Popular Mechautes. 


THE FRACTOMETER will instantly solve all 
problems in addition or subtraction of fractlons and 
their decimal equivalents. Every person has need 
for this wonderful Invention, especially Draftsmen, 
Engineers and Mechanies, Priee Me postpald, or 
given free with а pears subscription to Popular 
Mechanics at $1 per year. Popular Mechanics, Jour- 
nal Bldg., Chleago, Ill. 

MONEY IN PIGEONS—Squabe are raised in 
ene month; bring big prices; eager innrket: money 
makers for boys and giris. We supply breeders, 
Particulars free, W. FI. Guest, Hussellville, Ark. 
Box 115, 

YES, WE НАТЕ IT—Electrical supplies and 
novelties of every description, for the student, ama- 
teur, workman, Write ug Modern Electrie Com- 
pany, Munele, Ind. 


DEATH is sald to be pleasant when it takes place 


by drowning; however, we do not belleve you want 
to dle that way. "How to Swim" jis the hook that 
will teach you how to swim.  Contalns 100 illustra- 
tions; sent postpaid for #1. Popular Mechanics, 


 WANTEDC-If rou have anything in light metal 
manufacturing, job or experimenta] work, write m». 
Lowest prices. Schwabe & Son, 55 W. Washington 
St., Chicago. спаја 255 

WE CAN TELL rou where to get good bargains 
in all kinds of second hand machinery. Popular 
Mechanics. 

BIN DERS—wWill hold Popular Mechanics 12 1s- 


sues, Sent postpaid on reeelpt of 50 cents Ad- 
dress Popular Mechanics. 
= Five years subseription for three dollars. Popular 


Mechanles Co. make this offer, A great many peo- 
le nre taking advantage of it. It's open to you nsn. 
PHONOGRAPH IMPROVEMENTS—Sound im- 
proving Horn Connection “TIZ-IT," Sth: and 
"SHOZ-IT'" Speed Pointer, 15e. Made nnd for sale 
by J. W. EKrelling Company, 855 North 40th Ave, 
Chlengn. Sen for eireulat. | 

WONDERFUL RESULTS from rour Phonograph 
br using "TIZ-IT',. becouse IT IS IT. 

WANTED—Ten light second hand 
falr condition: must be cheap for cash- 
Blaisdell, York Village, Me. 


dynamo in 
Wareg F. 


ence, О. J. Moon, AMartlusville, О. 
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POSITIONS WANTED. 


POSITION WANTED—To work in gasoline or 
electric engine works, I am well experlenced with 
electricity. А B, Care Popular Mechanics. 
WANTED--FPosition as engineer or foreman with 
some muuufazeturing company; ten years’ experi- 


PATENIS FOR SALE. 


We have cllents who desire to séll ml or part 


Interests in the following new patents:—These in- 
ventions are practical and salable things, in most 
cases suitable for a mall order business, but the 
inventors are not in position to market кате, Ther 
стег excellent opportunities to purties having small 
capital who wish to start or extend a manufac- 
turing business, 

BRACKET for supporting electric ght wires. 
ee їс to make, retails for 10c. Made of brass and 
woii. 


APPARATUS for nutomatically replacing burned 
our fuses In electricnlvapparutus. Suitable for con- 
cern manufacturing miscellaneous clectrical novelties, 


AN ELECTRIC WHIP, designed for use in place 
of the ordliuary- hiorse-whip. Gives animals a gentle 
shock, or а serere one if balky or lazy. Will cure 
balklest horses, Is hlghly recommended, cannot be 
stolen, nud will last a life time, so Is cheaper than 
commun whips, | 

CIGAR CUTTER AND MATCH IGNITOR to 
carry in vest pocket or on key ring, Can be made 
їп nickel finish for itər, and is sultable for adver. 
tialng- device, ДҮШ retall for ten cents, —— 

PIPE which can be cheaply manufactured, nnd 
frees. tobacco from nicotine. Is neat and practical, 
nnd Chie sold in competition with commen pipes. 

CUFF-BUTTON whieh holds the cuff in coat- 
sleeve, Is cheap to make, easy to apply, and nothing 
to, get out of order. m | 

BACHELORS' button, needle and thread holder. 
Every traveling man and college bor should bare 
one Sold hy the best stores at lùe. A fine thing 
for mall order busineas. 


CARD TABLE having counting device attached, 


thus avoldingz paper, pencil or siate. Wo chance to 
cheat or make mistakes In counting with this table. 
Sultable for manufacturer of tables or other furni- 
ture. | 

For full particulars address Patent Sales Depart- 
ment, Popular Mechanics, Journal Bldg, Chicago, 
Til. 


45.00 TOLMAN 99 15 

fa, Steel Ranga - п j 
ith ial. Reservoir ane 

Hi Closet. To EN lids, oven 1744221, size of top mob 

including Reservoir Cover, [emm — m 

аят іп, Reservior Top, 15x шше с Бр 

ва in., helght, Boor to topi габ. 


home for 
30 Daya 
Free Trial 
If not exactly as 
representod in 
arery way, we 
cheerfully re- 
turn your 
money. To 
Ranges Are male of 
beat Wrought Locomotive 
Bteol r er ilia —. — LC 
rivited. piates — ! 
braced. Fines lined with Asbestos, Burn any kind of fuel 
[ Yoors Will save their cost 
in опе year. be opere ial ll шиа 
Bend order, or pend for our Catalogue 
JUDSON A. TO! VAN COMPANY 
mo 68 Lake Street, Chicago 


WATCH PERFORMS MANY FUNCTIONS. 


A Paris watehmaker has just completed the most 
complicated watch ever mande, It tells time In 
hours, moments and seconds and by days, months 
nnd years, also, making the necessary changes for 
lenp year automatically, It indicates the lunar 
phases, the seasons, the soltices, and equinoxes, the 
lomrs for sunrise and sunset aud gives the time of 
125 cities of the world. In the inner ense nre the 
celestiol maps of two hemispheres which move at 
the rate of 250 seconde a day, and 650 golden dots 
represent stars up to the fourth magnitude, showing 
their exact location, 

The wateh also eontalna a striker, n barometer, 
а hydrometer, a thermometer and altimeter for alti- 
tudes up to 15,00} feet, a compass amd all the fent- 
ures of a repeating chronometer, The watchmaker 
worked in spare moments for seven years upon the 
watch. In sige tt Is sald to be little larger than 
ihe ordinary timepiece, Its parts number 975 and 
involve 24 mechanical movements, It ts regulated 
without opentug the works, 

He ESO 


The Popular Mechanics Company offers many vnl- 
unable premiums for new subscriptions, Bend for 
up-to-date list. It willl astonish you. 


For more magazines like this click here => . www.VintageMagazinesOn-DVD.com 


MORE MONEY т 
SUCCESS SUR 


THE FIRST STEP 


If you have made an invention and contemplate applying for a patent, the first 
point is to learn whether your idea is new and patentable. Do not depend on the fact 
that you or your friends have never seen anything of the kind. Send us a pencil 
drawing, showing plainly your Invention, and write out a description of its con- 
struction and operation, as well as you ean. If vou have a model, send it instead of the 
drawing. We will compare your sketch or model with all patents issued in the United 
States for inventions resembling yours, and for inventions in which similar mechanical 
constructions or principles are used. If a patent is found for an inventlon exactly 
like or closely resembling your idea, we will send you mn "copy of such a patent. 
If nothing is discovered to prevent getting a patent for your invention we will so 
advise you. 

The eharge for this service, unless otherwise agreed upon by special arrangement, 
is five dollars. This examination is an important step in connection with every 
patent application and requires great care and skill. | An incompetent attorney шлу 
overlook a patent Which closely resembles or completely anticipates your invention, or 
he may not know where to look. A dishonest attorney will purposely fail to find an 
anticipating patent in order that he may get the fee for preparing the application. 
The inventor is the loser in either саве, 


IF YOU HAVE A GOOD INVENTION 
BACKED BY A STRONG PATENT 
AND BUSINESS ABILITY. 


WHAT A PATENT COSTS 
Opinion as to novelty and patentability of an invention, affer fhorough examination 


of United States patents. .....4 ры. eese T E $ 5.00 
Preparing official drawing—one Ф ЈУ T em "———— ил 5.00 
Preparing Oath, Petition, Specification ánd ан ЕГ occorre 15.00 
First Government Беё....... п... ——oÓ——— A ————Á E SN 
Prosecuting application for б Л. T T ee Г Е . 10.00 
Total cost of application, first Government fee, official dra preparing all 

and PME application in Patent Office — ims че җене ng 7 papers 45.00 
Within six months after the аца has been alkrwed, the Government charges а 

final fee o£... aue Vern OC NUI II IE 20.00 
Thus the total cost of a olent for а фарќе iavention fs. . ... кыл M RTT ET 65.00 


Intrícate inventions cost more to patent, but we will state the exact cost їп 
advance in each case. We assist our clients in selling and promoting their patents 
without advance charges. 


POPULAR MECHANICS PATENT BUREAU 


Main Office: Journal Building, Chicago, Illinois 
Associate Offices: WASHINGTON, D. C., LONDON, BERLIN and other large cities, 


When you buy a Wing Piano, you buy at wholesale. 
You рау the actua] eost of making it with only our whole- 
sale profit added. When you buy a plano, as many still do— 
at retall—vou pay the retail dealer's store rent and other 
expenses. You рат his profit and the commission or salary 
of the agents or salesmen he employs—all these on top of 
what the dealer himself has to pay to the manufacturer. The 
retail profit on а piano is from £75 to $200. Isn't this worth 
gn virg ? 


SENT ОМ TRIAL 
Anywhere WE PAY FREIGHT 


No Money in Advance 
We will place a Wing Piano in any home in the United 
States on triul, without asking for any advance payment or 
deposit. We par the freight and all other charges in advance. 
There ls nothing to be paid either before the piano is sent or 
when itis received. Ifthe piano is not satisfactory after 20 
davs"' trial in your home, we take it back entirely at our ex. 
pense. You pay us nothing, and are under no more obligi- 
Lion to keep the piano than if you were examining ib at our 
factory. There сап be absolutely no risk or expense to you. 
Do not imagine that it is impossible for us todo as we 
say. Qur system is so perfect that we can without any 
trouble deliver a piano in the smallest town in any part of 
the United States just as easily as we can in New York City, 
and with absolutely no trouble or annoyanee to you, nud 
without anything being paid in advance oron arrival either 
for freight or any other expense, We take old pianos and 
organs in exchange, 
A guarantee for 1? years against any defect in tone, action, 
workmanship or material isgiven with every Wing Piano, 


axperts, 


and how to tell good from bad. 
it& kind ever publi 


The Book 
ДЕ ГА | 
1п!\їитпдгть 
Араз" 


it, just giving your name and 


Pianos. | 


WING & SON 
551-355 West 18th St., New York 
1868———357th YEAR——1905 


WING РІ 


Bend а Postal To-day while you think of 

&ddress orsend tis , Ca 

the atlached coupon aod the valuable book of in- 

formation, also full particulars aboot the WING 

PIANO, with prices, tarma of payment, ete., 
-| will ba sent to you promptly by mail. 


Are Sold Direct From the Factory, and in No Other Way 


wovrary Payments 


In 37 years over 40,000 Wing Pianos 
have been manufactured and sold. They are recom- 
manded by saron gorernor& of States, by musical colleges 
and schools, by prominent orchestra leaders, music tench- 
ега and musicians. Thousands of these pianos are in 
your own State, some of them undoubtedly in your very 
neighborhood. Our catalogue contains names and ad- 
dresses. 


Mandolin, Guitar, Harp. Zither, Banjo— 
The tones of any or all of these instruments may be re- 
produced perfectly by any ordinary player on the piano by 
means of опе Instrumental Attachment. This improve- 
ment is patented by os and cannot be bad in any other 
pinnt. ING ORGANS are made with the same cure 
and sold in the namo way na Wing Pianos. Beparate or- 
gan catalogue sent on request. 


YOU NEED THIS BOOK 
If You Intend to Buy a Piano—No Matter What Make 


A book—not a catnlogue—that gives you all the information possessed by 
It tells about the different materials used in the differant parta 
of n piano: the way the different parts ore put together, what causes planos 

to get out of order and in fact is n complete enoyelopedin. It makes the 
selection of a piano easy. ТЕ road ein dg 
tone, tation, workmanship and finish. It tells you how to teat à pinno Ks 
| It is ntbeolutely the only book of C 
ahed. It contains 156 large pages and hun- ll 

dreds of illustrations, All devoted to piano construction. Iia e s 
пате ія “The Hook of Complete Information About Pianos" 
We send it free to anyone wishing to bor a piano. All you 
have to do is to send us your name and address. 


ully, it will make you n judge of 


on Wing Pianos. 


ТЫ ЕШ Ийе ийй шан Шш шш: 


Teeme че LIII III Lr 


Send to the name and 
address written below, 
the Book of Complete In- 
formation about Pianos, also 
prices and ferms of paymea! 
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Want a First Glass Typewriter ? 


Need Not Cost 


You One Cent 


CERTAINLY THE GREATEST OFFER 
EVER MADE 


Do you want a nice typewriting machine? Not a toy, or something that is 
more bother than it is worth, but a really first class, practical, workable, usable, 
satisfactory outfit. 

We have closed a deal direct with the manufacturers, who have taken Into con- 
sideration the big advertisement we are giving them, and thus we have secured a 
price that enables us to give our readers an advantage they could not possibly get 
in any other way. | | 

We are to use 3,500 of these machines within twelve months. That is another 
reason why we are making an offer which we believe can easily be worked out by 
everyone by whom this offer is read. The Odell typewriter has until recently been 
seling at $20. The factory having been greatly enlarged it is now possible to 
produce them in large quantities at a lower cost than ever before. The makers 
guarantee it against any flaw in material or defect in workmanship or manufacture. 


It possesses all the latest improvements. 

Prints direct from type. 

Has superior manifold facilities, makes clear copies, and cuts perfect stencils for mimeo- 
graphs, neostyle and other duplicating machines using wax paper, 

Maintains perfect alignment, 

Is simply constructed; has about 75 parts, other machines having 800 or more parts. Thus 
it requires little attention i will not readily get out of order. 

No trouble to keep clean. 

Short common words of four letters are more rapidly written than on other machines. 

No ribbon necessary. One bottle of ink, which is furnished with machine, lasts almost a year. 

Does all kinds of work including tabulating, etc. 

Writing always in full view of operator 

Easy to learn. Comes in 7 languages. 

Is durable because all parts are made of metal, except ink roller and rubber platen. 

It has no frail bearings and runs free and easy. 

Has alarm bell stop, which is adjusted to any point desired. 

Paper and envelope feed 18 convenient and speedy. 

It always goes and never rints one letter on another. 

Built on the bans iple of the printing press. Сап be carried in your satchel. 

Has independent action of platen for fnterikuentions, corrections or writing on ruled lines, 
etc. PFulfillaall requirements. Regular Retail Price is $7.50. 

DIRECTIONS —Full instructions for operating and 2 care of the machine, for making 
letter press copies, cutting stencils, and manifolding are sent with each machine. 


This splendid machine, securely packed in a neat wood case sent by express for 


Only 10 New Yearly Subscriptions to Popular Mechanics 


Itis not hard to secure ten new subscribers. DO IT NOW. Many of our 
agents have earned their machine in 60 minutes. 


POPULAR MECHANICS, 
Journal Building, CHICAGO. 
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wm 
FOOD 


FALLING HAIR ~o 
BALDN ES ABSOLUTELY 


There is but pne way to tell the reason 
of balidness ani d falling 1 A, ani Ve iE de by 
А mimos nic examin: v in of tbe balr itse 
ang arii aber disease wlth adus h year | 

ilp Es асбе Tem t be known before it 
vum ba Ерс tre ades] 
danjdruff cures and hate tonics 
ШЕН the speci- caus sor 
Е Hke ы iking melica wit! ic rper ii 
wh it you are trying чуг! ие. Seed a fea 
Fallen Тын from yout combings, to Prof 
J. Н. Austin, the celebrate: | Batted, [2-4 Est 
who wll] кеп! yo іна Ту Tres a diagmo- 
15 of vour c ase, d Гынне}еЕ on care a the 
hair asi] scalp, and à sample box of the 
femedy which he will пкепише gpeciniig fos 
you, ocho вс postage anil write ау. 


PROF. J, Н, AUSTIN 
1:5 MoVicker's Theatre Bldg., Chicago, 


BOOK REVIEWS, 


QUESTIONS AND ANSWERS. Бу G. E. Colling- 
wool. Pocket size: llinstrated; cloth, Prie $1.00, 
postpald. Train Dispatchers’ Bulletin, Toledo, 
Ошо, 

This handy little book exhausts In questlons and 
nnswers the Standard Code of traln rules and the 
rulings of the American Rallway .Xssoclatlon. It 
wil] be eapeelnlly valuable to trainmen preparing for 
examination, and is a good book for reference on the 
subject. 


FERRIC AND HELIOGRAPHIC PROCESSES. 
By Geo. E. Brown, F. LC. à Cloth: 130 pages, 
with six specimen prints; 12. mo. / Price $1.00 post- 
palid. Tennant and Ward, New, York, 

АП who have to do with reproduction by blueprint 
or kindred processes will find this little manual a 
convenient handbook, The work is so simple and 
yet во exhaustive that it is mndapted to the needs of 
amateur, architect, draftsman or engineer who has 
ocens[on to reproduce his drawings by this method. 


JOHNSON'S HANDY MANUAL FOR PLUMBERS 
AND STEAM FITTERS. By John W. Johnson. 
Cloth; 150 pages, / Illustrated. No price quoted. 
John W: Johnson, Chicago. 

This little book. Is replete with practical Informa- 
Поп for plumbers and steam fitters. and contains 
many valuable tables, It is written In a plain sfm- 
ple style and arranged in an excellent manner for 
reference purposes. 


CATALOGS RECEIVED. 

A neat little booklet issued by the Clayton Alr 
Compressor Works, New York, 19 entitled “Com- 
pressed Facts About Compressed Alr" nnd treats of 
the economical features of compressed alr Inatalla- 
tions, and the uses compressed alr may be put to. 


RHEUMAT 


CUR ED 
Through the Foot-Pores 


Nature's Method of Expelling Impuri:s« 
ties. Don't Take Medicine. Ihoumse 
ands Are Hein Cured by 
New External Remedy 
Which All Can 


TRY РҚЕЕ--- РАТ WHEN SATISFIED 


We want every reader of the Popular Mechanics 
Who has rheumatism to sem us his or her nani 
today, We will жеп бен byereturn. mall a pair of 
the new Maglie Foot Drafts which have excited во 
much comment by thelr remarkable cores In Michi- 
gam and other rhenmatic Бб Еа. Try them, If you 
аге satisfied with the comfort ther give you send 
He ав Dollar. If not, they cost you nothing. You 
ПЧ ИШЕ. 


TULARE МЕНЕНЕ yl " 


Magic Foot Drafts cure br drawing out and abeorh- 
Ing the acid poisons in the biood through the foot- 
pares, which are the largest in the body, They cure 
типа папу in every part of the boly—to stay cured 
—hecause they purify the blood. At the same time 
they Impart to the blood eertaln neutralizing agents 
which hasten the cure. It must be evident to Toy 
that. we couldn't afford io send a dollar pair of 
Drafts on Approval if they didn't eure, Write to- 
day to Magle Foot Draft Co, 451 Oliver Bldg.. Jack- 
enn, Mich., for a trimi pair of Drafts on approval. 
е send also а valusble booklet (in colors) on Rheu- 
inatiam, 


Common Red Clover 


Cures Cancer, Eczema, Salt-Kheum, Ehet- 
matism and all other Hlood Diseases 


How many people уты Ша the true value of 
eur common red clorer? ТЕ ін the best blood 
puritier known. Thowsandaof prom vM 
ple have been cured of ennceér, rheumat am, 
constipation, eczema, skin and blood diseases 
ВУ Ча pes, Bend your midresa to I. dele 
| 3 ona, 11б Lakeside Bidir. Chicago, Ill. 
i they will mnil free a tuil description of ns 
over Bien extrac t, а history of bow Mr. Needham cured 
is cancer nnd testimoniala from many whe hare used the 
remedy. Jf vou hare any disorder of the blood look into the 
ы of Needham's Clover. It Їп tho best blood purifier 
Пти. | 


"As the Photogrnpher Saw Us," [s the title of an 
attractive catulog issued by the Guarantee Eleetrie 
Co, of Chicago, nnd containing illustrations of their 
plant for manufacturing dynamos and motors. One 
view shows the largest collection of motors and 
generators Jo the United States. 


THE '"DEEPEST DEEP." 


The "deepest deep" In the world, writes Geo, W. 
Richards, Ex. Ch. Elect, U. & N.. was sounded 
while the U. 8. 5. "Nero" was survering the bot- 
tom of the Paclic ocean for our cable to the Phil- 
ippines, The enormous depth of 37,000 feet, over 
five milles, was obtalned, This deep is located be- 
tween Honololu, H. I. and the Island of Guam, 
Which is about the middle of the Pacif#e 
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100,00 


For Liquozone, Yet We Give You a 50c Bottle Free. 


We paid $100,000 for the American rights to 
Liquozone; the highest price ever paid for simi- 
lar rights on any seientifie discovery. We did 
this after testing the product for two years, 


through physicians and hospitals, in this coun- | 


try and others. We cured all kinds of germ 
diseases with it—thousands of the most difficult 
enses obtainable. We proved that in germ trot- 
bles it always accomplishes what medicine can- 
not do. Now we ask you to trv it—iry it at our 
expense. Test it as we did; see what it does. 
Then you will use it always, as we do, and as 
millions of others do, You will use It, not only 
to get well but to keep well. And it will save 
nearly all of your sickness, 


Hills Inside Germs. 


Liquozone is not made by compounding drugs, 


nor is there alcohol in it. Its virtues are derived 
Bolely from gas—largely oxygen gas—by a pro- 
cess requiring immense apparatus and 14 days’ 
time. 
been the constant subject of scientific and 
chemical research. 


The result is a liquid that does what oxygen 


does. It is a nerve food and blood food—the 


most helpful thing in the world to you. Its | 


effects are exhilarating, vitalizing, purifying. 
Yet it is a germicide во certain that we publish 
on every bottle an offer of $1,000 for a disense 
germ that it cannot kill. The reason is that 
germs are vegetables; nnd Liquozone—like an 
excess of oxygen—is deadly to vegetal matter. 


There lies the great value of Liquozone. It | 


is the only way known to kill germs in the body 
without killing the tissues, too. Any drug that 
killa germs is a poison, and it cannot be taken 
internally. Medicine is almost helpless in any 
кегш disease. It is this fact that gives Liquo- 


zone its worth to humanity. And that worth is | 


во great that we have spent over one million 
dollara to supply the first bole free to each 
sick one we learned of, 


Germ Diseases. 


These are the known germ diseases., All that 
medicine can do for these troubles is to help 


Nature overcome the germs, and such results 
are indirect and uncertain. Liquozone attacks 
the germs, wherever they are. And when the 
germs Which cause a disease are destroyed, the 


disease must end, 


and forever. 


table. 
Asthma Hay Fever—Influenza 
Abscess—Annaemias Kidney Diseases 
Bronchitis La Grippe 
Blood Polson Leucorrhea 
Bright's Disease Liver Troubles 
Bowel Troubles Malaria—-Neuralgia 
Coughs—Colds Мапу Heart Troubles 
Consumptlon Piles.—Pneumonla 
Colle—Croup Pleuritsy—Quinsy 
Constipation Hheumatism 

| Catarrh—Caneer Scrofula 
Dysentery—Diarrhea Skin Diseases 
Dandruf—Droper Stomach Troubles 
Drapepsla Throat Troubles 
Eczema-—Eryslpelas Tuberculosla 
Fevers—Gall Stones Tumors—-Ulcerg 
Goltre—tcrout Varicocele 


Women's Disenses 


That is inevi- 


This process has, for more than 20 years, | 


50c. Bottle Free. 


If you need Liquozone, and have never tried 
it, please send us this coupon. We will then 
mail you an order on a local drugzist for a 
full-size bottle, and we will pay the druggist 
ourselves for it. This is our free gift, made to 
convince you; to show you what Liquozone is, 
and what it can do. In justice to yourself, 
please, accept it to-day, for it places you under 
no obligation whatever. 


Liquozone costs 50е, and $1. 


CUT OUT THIS COUPON 


for this offer may not appear again., Fill 
out the blanks and mall it to The Liquo- 
zone Company, 458-404 Wabash Ате. Chi- 


cago. 


My dlae o E E E L A T 
I have never tried Llquozone, but If 


you will supply me a DŪe bottle free I 
will take It. 


tii fee Ee 


WEG EG ши 


72 (Сте full addrese—write genes 


Any physician or hospital zu 2а, using Liquozone 
will be. gladly supplied for а 


МАКЕ YOUR OWN LIGHT 
own oo Elects! шй fes makina wets 


it А boy can start it. 
реи mo attention 


The most Perfect Small 
Engine Ever Built...... 


iih. p. Gasoline Engine, 6 Light Gene- 
rator, 200 feet Covered Wire, 36 feet Lamp 
Cord, 6 l6-Candle Power Lamps, 6 Sockets, 
6 Rosettes, 6 Porcelain Tubes, 50 Porce- 
lain Knobs, 2 feet Cir Loom, 1 Switch 
Fuse, Solder and Tape. The above com- 
plete and perfect ontfit із offered at a 
price so low you cannot afford to burn oil 
Send fnr deéseriptive circulars. 


.| STRONG DURABLE 
SIMPLE POWERFUL 
Mounted on solid wood 


base. All connections 
made and ready to run. 


JUNIOR ENGINE WORKS, + 907,160 Washington Street, Chicago 


Dear Sir:—Would you be open for an investment which will yield, with reasonable 
assurance, from 60 per cent to 100 per cent each year? 

It wil average 75 per cent— which means 6!4 per cent a month. 

When I say investment, please understand that I do not mean a gambling proposi- 
tion, such as stocks and grain speeulntion, or horse-race betting, nor anything which 
requires you to buy what you do not want, or sell what you have not got. 

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which has for its commodity 
products produced by nature, and in turn manufactured into commercial necessities, for 
which the demand always exeeeds the supply. 

Ав n representative business man, I fully realize the annorance of receiving ungo- 
licited literature and advertising matter of unknown propositions, 

Therefcre, before placing before you, in full detail, the venture I refer to, I ask your 
consent, and for that purpose I attach this coupon, which explains itself. If agreeable, 
ено. уоп are open for a proposition which will produce all that I claim, kindly sign and 
mall it. 

. THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YOU UNDER NO 
OBLIGATION. 

In closing, permit me to вау, that the men at the head of the corporation which I 
renresent nre men of great wealth and undisputed commercial integrity. 

There ia not a single questionable feature in the entire plan. 

May I hope to hear from you by return mail? 

Very siüucerely, 
L. C. WELTON, 59 Clark 5t, Chicago. 


COUPON  -—- | — i 

Dear Sir:—You may send to my address full details of the proposition you refer to. 
I will carefully consider the matter, and, If interested, will write you further. This with 
the distinet understanding that I am under no obligations, 
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VICTOR 


PLATS 


TRY THE 
At 


Your SINDE 


Home 


HIS MASTER'S WOICE 


No Money In Advance 
Special Offer to readers of Popular Mechanica 


То any thoroughly responsible person We 
willabiponfree trial Our Victor Royal 
Talking Machine and your 2holee of one 
dozen Victor Records. (Lowest net cash 
price everywhere £3», If, after 48 Bours’ 

rial ac your home, tis satisfactory send 
us £5; balance of $15 payable lo 6 install- 
ments of 


$2.50 A MONTH 
You can hear the best bands, choruses, oper: 
йн, anloista, comic eongs, comic recitationa, 
tbr.. nll in your owo home, Write today for 
free catalogue and list of EE records, 


The Ts5slHing Machine Co., 


107 Madison Street, Dept.8, Chicago, Ill. 


FREE to those whe already own a Victor; 25 of our 
new woft tone, non-&eratehingg needles. 
Write for freo Bpamplo pueknge, Charges pre pala on Vice 


AR. Lb и 


"or nn 


Made from the oelebra- A, d 
ted Hresoian steel. , AF 


Guaranteed А 4 | e» 


Sample ment to 
any addreus 


in the С, 8, 
on тесе ре 


ASH 
YOUR 
DEALER 
FOR 


UTICA 
TOOLS 


Wet male the most 

complete line of Nip- 

pers and Pliers in tha 
warld, 


Write for Green BooH 
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BROADWAY, NEW YORE 
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A Common GROUND OF SATISFACTION 
The business man, the laborer and theathlete 


шее in approval oj 
E 


МСЕК 
DOLLAR WATCH 


а practical and accurate time-keeper under all 
comditions, Absolutely guaranteed. Ask foran 
INGERSOLL and sece ihat vou grt it, Sold by 
50,000 dealers or sent postpaid by 


(Dept, 68) К.Н, Ingersoll & Bron 5 1 Maiden Lane, N.Y. 


BUILD YOUR OWN BOAT BY THE BROOKS SYSTEM 
Vou can balli копт own Launch—Bailbont—Howboat or 
їп Fr» іп Т [анз ге А ТЕГ ге а а а пй the work wit 
boa source of profit and plensure. [t's бану when wwe 
ahow you how. - A : 
£1 covers the cost of m $50 boat, Cheaper 
boats cost lesa in proportion. Write us—we'll 
— Qu Ше» sis died ive PRINTED PATTERNS of every piene, 
"IT DETAILED | X&TE UCTDEN X a complete oof of WORE LLECHI BA TIR, 
ules ing TCI di [br [Г urb інен bill of MATEELAL requires JJ lw ta 
eure ій. i д 
OY EI E[X TEHHTRAND AMATEURH. puccweafully : : 
superi lest veer. Fifky per ont. of iem have hullt thelr secos (owt Maay bare 
esta sl lah Ubera ses Lx phe bent i ыт boki H н 
Veitergs of ai] kinda ace glove from Ut 25b Fb. Ра m-— er upe -— 
ва} partion FREE, For 25e, 10ради саман set айыр celine ЕТА, 
Vien Tor the mab ip ак тшп, stars te several wrrkipg H m Ren 
asi] в full тей for cop tek. Full [lee of bnock-dowtn ams! етир EL M bab | 
rz Aere Бал гаа are аа роген]. cheek [гей £ 0. А. 4n allow ЕНЕН. 


RROOKS BOAT MANUFACTURING со. | 
Futtern t rete of Hant Building e | 


buli bair Lor che raki 


MI M gr 


